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UNION Wire Lines Drill Deep 
in O h ,  @ ] — Shown above is a well in Sect. 26, Jefferson County, 


Ohio, with the 10” hole at 5000’. A 1“ x 7000’ UNION Drilling Line and a 9-16" x 6500’ 
UNION Sand Line are in use on this well, which is being drilled by Blackburn and Black- 


burn for the Eastern Ohio Development Company (Benedum Trees) . . . The men, left to 
right, are: Oscar Blackburn, Contractor; F. A. Larimer, Jarecki Mfg. Co., Branch Manager; 
M. G. Brown; R. C. Hyde; F. A. Donaldson, Union Wire Rope Corp.; E. E. Blackburn, Con- 


tractor; and P. V. Kaine. 


UNION WIRE ROPE CORPORATION ...3 N. Madison Ave., Tulsa, Oklahoma 
Factory: 21st and Manchester, Kansas City, Mo. 


Branch Office and Warehouse Parker-Abbott, Inc., Distributor, 583 Market St. 
Portiand, Ore. San Francisco, Calif. 
JARECKI MANUFACTURING COMPANY 
Mid-Continent and Eastern Oil Fields Distributors ; ; . Stocks at All Stores 


UNION WIRE LINES 
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AMERICAN 


HEAVY DUTY 


ROLLER 
BEARINGS 


American Heavy Duty Roller 
Bearings are the standardized 
heavy duty roller bearing of oil 
field equipment manufacturers be- 
cause of their simplicity of design, 
installation and maintenance; be- 
cause they never require adjust- 
ment nor special features in hous- 
ing; because of the superior 
quality of the bearing steel used 
and, finally, because test after test, 
and year after year of service, 
have proved their unequalled 
merit. 





AMERICAN ROLLER BEARING COMPANY, PITTSBURGH, PA. 


Frank M. Cobbledick Co., 
1031 Polk St., San Francisco Representatives 
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Edward D. Maltby Co., 
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HilX most important 

development of the 

month in the matter 
of oil production was the 
reduction of the daily al- 
lowable output per well in 
the East Texas field. This 
figure which previously 
was one hundred barrels 
daily was reduced to 
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barrels on 
February 6. The reduc- 
tion of the output of this 
field unquestionably _ re- 


seventy-five 


stored strength to a crude 
oil market which was 
noticeably “soft”. The fact that the nation’s crude oil price 
situation has continued in its present trend throughout 
the winter months indicates an exceptional situation. When 
the price of crude oil was raised last fall, gasoline was 
selling at the refinery 
gallon. Since that time, the price to the refiner has declined 
until! early February showed many instances of gasoline 
bringing three cents per gallon (for the middle brackets). 
In spite of this factor, the price of crude oil remained 
unchanged. 

Announcement was made early in February that the Mag- 
nolia Petroleum Co. had completed arrangements with the 
Prairie Pipe Line Co. whereby the latter concern will trans- 


for approximately five cents per 


By J. L. DWYER 





port crude oil northbound to serve refineries of the Standard 
Oil Co. of New York group at St. Louis, Wood River, and 
Chicago, Ill. The report was announced as being 15,000.to 
20,000 barrels daily, but it is believed that the actual amount 
of oil thus transported will be close to 10,000 barrels daily. 

A third line of the Ajax Pipe Line Co. system, which 
was reported to be under consideration from Glenpool, 
Okla., to Wood River, IIl., will not be built. 

During the past month it was revealed that the Atlantic 
Refining Co. had disposed of its interest in the Iraq Petro- 
leum Co. which is making preparations to build a pipe line 
system out of the Iraq oil field. Other American companies 
interested in this project include the Standard Oil Co. of 
New Jersey, the Standard Oil Co. of New York, and the 
Gulf Oil Corp. 

The industry in California shows little activity. One of 
the most interesting bits of news from that region is the 
report that the Geo. I*. Getty Co., Inc., has acquired control 
of the Pacific Western Oil Co. 

International standardization methods of testing petroleum 
products and lubricants is being sought by 21 industrial 
countries through the agency of the International Standards 
Association. Dr. R. P. Anderson of the A. P. I. staff has 
been named American representative. 

Much interest is being displayed in the Mid-Year meet- 
ing of the American Petroleum Institute, which will be held 
at the Mayo Hotel, Tulsa, Okla., June 1, 2 and 3. This 
will be a combined meeting of all three branches of the 
Institute, production, refining and marketing. 


Production and Refining Figures Furnished by the American Petroleum Institute 








Crude Runs to Stills, Gasoline and Gas and Fuel Oil Stocks, 
Week Ending January 23, 1932 


(Figures in barrels of 42 gallons each) 








Daily Average Per Cent 
Per Cent Crude Operated . Gas and 
DISTRICT Potential Runs of Total Gasoline Fuel Oil 
Capacity to Capacity Stocks Stocks 

Reporting Stills Reporting 
East Coast 100.0 410,400 64.8 4,891,000 7,746,000 
Appalachian 91.8 84,900 61.8 1,463,000 1,395,000 
Ind., Ill., Ky. 98.9 250,600 58.1 4,574,000 5,152,000 
Okla., Kans., Mo. 89.6 222,400 $1.3 3,351,000 3,826,000 
Texas 91.3 523,000 68.3 8,497,000 10,789,000 
Louisiana - Arkansas 98.9 157,300 68.2 1,250,000 4,166,000 
Rocky Mountain 89.4 41.100 28.6 1,746,000 726,000 
California 97.1 452,400 50.9 13,966,000 96,121,000 
Total Wk. Jan. 23 95.2 2,142,100 58.4 39,738,000 129,921,000 
Total Wk. Jan. 16 95.2 2,124,900 58.0 *39,208,000 130,330,000 
Total Jan. 24, 1931 95.7 2,231,800 62.5 440,365,000 132,052,000 


The Texas and Louisiana Gulf Coastal figures shown below 
are included above in the totals of their respective districts. 
Texas Gulf Coast 99.8 


Daily Average Production 


(Figures in Barrels) 








401,400 et 6,637,000 7,987,000 
La. Gulf Coast 100.0 111,600 75.7 1,123,000 3,308,000 
NOTE: Refer explanation California stocks figures 


*Revised downward in Indiana-Illinois area 352,000 barrels; in Oklahoma-Kansas district 93,000 barrels, and in Rocky Mountain area 200,000 
barrels (total U. S. 645,000 barrels reflecting net change in figures receiv 
tThis figure is not entirely comparable with current stocks due to rev 

the basic information is not available by weeks 





If it were possible to hav 


Jan. 30, Dec. 26, Jan. 24, 
1932 1931 1931 

Oklahoma 411,700 534,950 466,900 
Kansas 97,900 105,550 107,300 
Panhandle Texas 52,850 51,750 57,850 
North Texas 49,350 54,350 62,700 
West Central Texas 25,950 26,250 25,500 
West Texas 173,750 175,600 249,850 
East Central Texas 49,750 50,300 39,950 
East Texas 332,750 316,000 4,650 
Southwest Texas 52,100 55,200 77,800 
North Louisiana 29,050 27,550 40,400 
Arkansas 34,300 33,050 50,650 
Coastal Texas 111,800 115,700 159,900 
Coastal Louisiana 28,450 29,700 27,200 
Eastern (not including Mich.) 106,600 108,250 99,500 
Michigan 14,450 16,250 9,250 
Wyoming 35,650 37,800 45,400 
Montana 5,850 7,800 6,850 
Colorado 3,650 4,000 4,500 
New Mexico 37,000 43,250 39,250 
California 508,600 499,600 535,200 
Total 2,161,500 2.292.900 2,110,600 


ed correcting report for week ending January 16) 
isions made since original publication of this figure, for which revisions 
e made the revision, the new figure would reflect somewhat lower stocks 
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Welding the screen joint coupling before lowering into the hole. 


HEN a well in the East Texas field is brought 1n, 
curtailment regulations require that it be 

produced at only a fraction of its possible normal 
rate of production daily. ‘his while it 
tend to enhance the long-term prospective return on the in 


present 


restriction, may 
vestment, lessens to a serious degree the near-term rate ot 
revenue return and so compels the exercise of the utmost 
economy in the completion of wells. 


Fortunately, the completion of wells in this tield thrusts 
no particular difficulties in the path of the operator. The 
formations on the whole are comparatively easy to drill. 
The thickness of the pay sand throughout the field, and level 
of the water table in the pay sand on the west edge are 
known within reasonably limits. under- 
ground conditions that, considered alone, leave 
tude of choice as to the method of completion, 
choice is likely to be greatly modified 
course the curtailment program will take. 


close | hese are 
some lati- 
But this 


according to the 


This combination of conditions apparently has had some 
influence on the methods adopted in the completion of wells 
for the variation in methods 


and accounts used. 


It is general practice with many operators to set per- 
forated liners in the producing sand. A 9-inch hole is car- 
ried to the top of the 7-inch 
(A. P. 1.) casing is set and cemented. After allowing the 
cement to. set hours, the plug is drilled out, the 
sand penetrated with a 7-inch hole to the required depth 
and a 53/16-inch liner set. a packer is used 
on top of the liner to keep out cavings. 


sand, where a string ot 


for 72 


Sometimes 


There are some operators who drill a well of small diam- 
eter to the top of the sand, using a light portable-type rotary 
drilling outfit. These are the so-called They 


“midget” wells. 
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COMPLETING 
EAST Try 
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are cased with strings of pipe as small as three inches j 
; eats : : Sin 
diameter. In drilling into the sand, 13-inch flush joint 








drill pipe is used. 


One “midget” well in the North Kilgore area was coy. 
pleted with a string of 3-inch (3'%-inch O. D.) 814-pound 
tubing landed at 3,539 feet and cemented to the surface 
After the cement was placed a pressure of 1,000 pounds per 
square inch was maintained in the tubing for 12 hours. The 
well was completed with a three-inch hole in the sand, A 
small tapered string, 34-inch diameter at bottom and 14. 
inch diameter at top, was installed as a flow string. The 
reported total cost of completing this well, including gas 
separator and all surface connections to put the oil Sate 
the tanks, was $10,000. The exact penetration of this well jy 
the producing sand was not ascertained. Apparently the 
owners of the well are satisfied that the diameter of hole and 
penetration in the sand are large enough to enable the well 
to produce its quota of oil from the pool. They assume 
that with the small flow string it will be possible to flow the 
total ultimate production of the well. It will be interesting 
to follow the history of this well and compare it with other 
wells in the field after a year or more. 


Several operators in the field are completing their wells 
to the sand with large casing, landing and cementing it 
in the usual manner, but in drilling out the plug and drill- 
ing into the sand, a string of 2'4-inch tubing with a fish- 
tail bit on bottom is used as a drill. 
watch on the weight indicator and holding the weight off 
the bit, trouble at the tubing couplings is obviated. When 
the well is drilled in, the tubing is lifted several feet off 
bottom and, after being washed or swabbed in, is produced 
through the tubing. The oil from the well enters the tubing 
through the holes in the fish-tail bit. 


By keeping a close 


Adapting tubing to this type of service is an expedient 
that has been resorted to in an attempt to lower well com- 
pletion costs. Those who have completed wells in this man- 
ner claim that, besides obviating the necessity of using small 
drill pipe, it expedites the completion of the well and de- 
creases the hazard contingent on the well coming in umex- 


pectedly, as drilling in is usually done through a tubing 
control head. There is danger, however, of setting up ex- 
cessive torsional stresses that might cause serious injur) 


to threads and couplings. It should be borne in mind that 
in using a string of tubing as a drill stem, the tubing 1s 
being subjected to a type of service for which it was never 
intended. Extreme care and good judgment apparently have 
heen used in the employment of tubing in this manner, a 
thus far no serious trouble has been observed in the field 
that could be construed as condemning the practice, a trib- 
ute in itself to the uniform quality of tubing in use. 


Another method of completing wells followed by several 
companies in the field is that wherein a perforated liner ot 
screen the full diameter of the casing string is employed 
Setting the screen or liner and cementing the casing are 
accomplished in one operation. To do this a tool known as 
a Full Hole Cementer is used 





The PETROLEUM ENGINEER 





sCLA 





an“ 





is 


WELLS IN THE 








¢ FIELD 





sCLATER }— 


Instead of landing the casing above the sand and reduc- 
ing the diameter of the hole at that point, the full size hole 
‘; carried on into the sand to the required depth. The 
casing is then run with the liner and cementing tool on 


bottom. 


On the accompanying photographs are shown screen pipe 
and Full Hole Cementer being run in a well in the East 
Texas field. \ cement float shoe is screwed into the bot 
tom joint of sereen pipe. 
pipe the cementing tool is inserted. 


Above the three joints of screen 
It will be noted in the 
picture that on the tool used on this well a boot-leg packer 
was used; its use, however, is not essential and is optional 
The casing is screwed into the top of the 
Before being run in the well all screen 


with the operator. 
cementing tool. 

pipe couplings, the float shoe coupling and the cementing 
well, 7-inch A. P. 1. 


casing and 7-inch 40-mesh slotted screen pipe were used. 


tool couplings are welded. In this 


The latest type of cementing tool, which is a modification 
of that being shown run in the well in the accompanying 
photograph, contains an inner sleeve about 18 inches long, 
to the lower end of which is attached a back pressure valve 
opening downward. The valve and sleeve when lowered 
into the well rest on four small pins that project from the 
inside wall of the tool. In this position, the upper part 
of the sleeve covers four holes or cement outlets about an 
inch in diameter, drilled through the outer sleeve of the 
tool. As the lower wooden plug, ahead of the cement in 
the casing, strikes the back pressure valve it shears the 
small pins on which the sleeve and valve are resting and the 
sleeve drops and uncovers the cement outlets as both valve 
and sleeve are forced down to rest on the end of the t ~P 
joint of screen pipe. .\s the cement outlets open, the cement 
is allowed to pass on outside the casing to its final resting 
place. As the second wooden plug on top of the cement 
reaches the bottom plug it shuts off circulation and the oper- 
ation of setting the screen and cementing the casing is 
completed. 

After the cement is allowed to set the usual time (72 
hours) the plugs are drilled out and the well brought in. 
In drilling out the plugs, a short diamond-point bit on the 
bottom of a string of 2'5-inch 614-pound upset tubing is 
used. The greatest care is exercised in this operation to 
keep only the minimum weight necessary on the bit. When 
the plugs are drilled out the tubing is suspended about eight 
leet off bottom and the well washed in and/or if necessary, 
swabbed through the tubing. The well is allowed to produce 
through the two small holes in the diamond-point bit into 
the tubing. 


An improvement in this method of completing wells with 
a large diameter hole and full hole screen or liner has 
recently been introduced. It is the use of a special cement 
lining, about half-inch thick, that is so applied to the inner 
surfaces of the screen that it covers all the perforations 
or slots while running in the hole. By its use it will be 
possible to obtain a more positive and thorough job of re- 
Moving mud, silt and cuttings from the space between the 
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Hauling in the bottom joint of 7-inch O. D. (A. P. I.) screen pipe. 
It has a cement float shoe on bottom. 


outside of the screen and the sand face than has been pos- 
sible by any other means This washing is 
done before the cement is placed. The thorough washing 
that the face of the sand undergoes by this means greatly 
facilitates the operation of bringing the well in after the 
plugs and cement lining on the interior of the screen are 
drilled out. A special composition paper between the ce- 
ment lining and the screen prevents the cement making a 
permanent bond with the inside surface of the screen and 
insures its easy and complete removal when drilled out. 


heretofore. 


advantages are claimed 
wells in this manner. 


Several for the completion of 
A large diameter hole drilled into 
the producing sand gives a larger superficial area of sand 
exposed to the well, thus permitting a 
into the well. 
ducing life of the well will be discussed presently. 
desired to carry 


freer flow of oil 
The part that hole diameter plays in the pro- 
If it is 
the well to a greater depth at a later 
date, the screen or liner being the full size of the casing 


string makes a ripping job unnecessary. A greater core 
recovery is possible when drilling into the sand with a full 
size hole. «As the larger diameter hole in the sand gives 


a greater superficial area for oil flow into the well the pene- 
tration need not be so great, and the hazard of drilling into 
bottom water is correspondingly reduced. 


With the restricted producing conditions that now obtain 
in the East Texas field, the value of a hole of large diam- 
eter in the producing 
contended that 


sand is discounted by many. It is 
there is no advantage in drilling a large 
This reason- 
ing has no doubt led many operators to adopt the practice 
of drilling “midget” wells. 
is doubted. 


diameter hole so long as wells are prorated. 


Whether such reasoning is sound 


\ small diameter well in the sand may produce as much 
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into the hole. 


Ready to lower the first joint of screen pipe 


today—and probably for some months to come—as a well ot 
larger diameter in the sand. But when the rock pressure 
diminishes to the point that wells cease to flow naturally 
and have to be pumped, the economic life of the small wells 
in the field, that is, the wells of small diameter in the sand, 
are most likely to be cut short. Even were it possible to flow 
them at a very slow rate, paraffin troubles will have to 
be reckoned with, in which case the small diameter wells 
Also in life 


of the field when the flush production has gone off, the 


may be at a great disadvantage. the later 
superficial area of the producing sand exposed in a well 
will be more a measure of what that well is capable of pro 
ducing than it is at present. Future crude price changes 
may also enter to prolong the economic life of the field, 
in which case the wells of large diameter would stand to 
reap a greater ultimate return than the wells of small diam 
eter. The wisdom of the procedure of drilling wells of 
small diameter into the producing sand is therefore a matter 


of doubt at the present time. 


Another factor to be considered is one that concerns wells 
on the west edge of the field. It is water encroachment. 
The rate of water encroachment will determine largely the 
wells close to the water encroach 


economic life of many 


ment line. If a well is likely to be overtaken by water be- 
fore the restrictions on production are removed, the drill- 
ing of a “midget” well might be justified. This would be 
true if the wells were able to produce their allowable up 


until they went to water. While the diameter of the hole in 


the producing sand would have no effect on the rate of 
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water encroachment it might, if too small, have an ad- 
verse effect on the continuous operation of the well, espe- 
cially if a large volume of water had to be handled to 
obtain the oil. Installation of ample pumping equipment to 


cope with such a condition might not be feasible. 


In considering well completion in the East Texas fielq 
there is a great diversity of opinion regarding the use of 


screens or liners. [Evidence of this is the fact that several 


companies do not use screens or liners of any kind pro- 


ducing their wells “barefoot”. Some use special slotted 


perforated pipe. No 


better way of eliminating or minimizing sand trouble cay 


screen, while others use ordinary 


be found than by curtailing the rate of flow from thy 


well. Economic reasons usually will not allow taking: such 


a drastic step as curtailing the well’s production. Thy 


low per well allowable in the East Texas field automatically 
removes from the picture the possibility of 
This, 


displayed by 


serious sand 


trouble in wells. in large part, Mav account for the 


apathy many operators toward the we of 


screens or liners in wells. 

As mentioned at the outset of this article, the curtailment 
of production in the East Texas field has been a potent 
factor influencing the method ot completion ot wells in the 
field to date. With 3,000 or more wells still to be drilled, 
what trend from present practice completion methods will 
take depends as much on the extraneous economic factor 
of production curtailment as on a consideration of the in- 
trinsic future benetits that will accrue to the producing life 


of the wells themselves. 





The R. S. M. Full Hole Cementer just before lowering into the hole. 
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PARAFFIN PROBLEMS 
in East Texas High Pressure Lines 


By J. H. DAMERON 


RUDE oil transporting companies operating main and 

gathering lines in the East Texas area are encounter- 

ing a paraffin problem in handling the oil that gives 
indication of developing into one as troublesome, relatively, 
as the field is expansive. In many respects the pumping 
characteristics of the oil are diametrically opposite to those 
of other paraffin crudes. Many companies have experienced 
far more trouble with their high pressure main lines than 
with their gravity lines. So rapid is the deposition of 
paraffin in some of the high pressure lines that scrapers are 
run through the main lines every four or five days. In 
such lines it is not uncommon to find the line operating 
five or six per cent under capacity four or five days after 
being cleaned with a scraper. 


The north end of the field appears to give the greatest 
amount of trouble and lines operating with this crude offer 
the most striking examples of the cost and loss of revenue 
occasioned by parattin restricting flow. Other parts of the 
field do not escape such objections, however, and as the 
area grows older no part of the field is expected to be free 
of paraffin troubles. 

One of the first trunk lines out of the field is an 8-inch 
carrier that has been operation about a vear. The line 
is 60 miles long and is operated with two main line sta- 
tions. It gets most of its crude supply from the north end 
of the field and during its period of service it has delivered 
its full capacity only a few times. When running to capacity 
the line delivers slightly more than 30,500 barrels at 900 
pounds. The following table is an example showing the 
rapidity with which the paraffin chokes down the flow of 


crude in a short period. It shows the runs for a five-day 
period following cleaning the line with a scraper: 
First day. 
Second day 
Third day 
Fourth day 
lifth day 


30,500 bbls. at 900 pounds pressure 
30,000 bbls. at 900 pounds pressure 
29,760 bbls. at 900 pounds pressure 
29,200 bbls. at 900 pounds pressure 
28,950 bbls. at 900 pounds pressure 

The deliveries were made the early part of last fall when 
atmospheric temperatures were still high. Since that time 
the line’s deliveries have been curtailed and it is not run- 
ning to capacity. During the periods when it was desired to 
maintain the line’s capacity at a maximum scrapers were put 
through the line every four or five days to keep it operating 
between 30,500 and 29,900 barrels. 

Each time the scraper was run approximately 50 pounds 
of paraffin was removed at the line’s terminal. This was 
removed partly as a mass about the consistency of jelly 
while the remainder and greater portion was a soft wax. 

East Texas crude starts congealing at about 53 degrees 
I’. when exposed to the atmosphere. A sample i bucket 
will congeal at the top and become difficult to pour, but 
when agitated it will readily flow. 
congealing 


In the pressure lines its 
point apparently is lower because oil slightly 
below that temperature was pumped with no more trouble 
than ordinarily experienced during summer temperatures, 
East Texas, however, has not to date had low temperatures 
existing for any appreciable length of time. 

Paraffin in this line, as in several others, deposits fairly 
uniformly on the inside surface of the pipe. Where lines 
have been cut the deposit appeared to be a few hundredths 


Stations 
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of an inch thick, adhering to the pipe fairly tight and about 
A first 


glance led many to believe it contained considerable fine 


the consistency of jelly. It was easily scraped out. 
sand or dirt because of its granular appearance not unlike 
fine sand sprinkled on fresh paint. When heated or rubbed 
in the palms of hands no indication of dirt or sand was 
found. 

How much of this paraffin actually is in the line is difh- 
cult to ascertain. 
mate a considerable part of it cut away from the inside 
walls of the pipe goes on ahead of the scrapers with part 
of the jelly-like substance going back into solution in the 
oil. 


Engineers working on the problem esti 
? > 


The gathering system supplying this trunk line has its 
share of paraffin troubles. So much in fact that the part 
of the gathering system operated with pressure was designed 


with a check valve that would permit the passage of a 
scraper. 
On an 8-inch field line that had been in service two 


months a scraper was run 
miles. 


and stopped after traveling 1 

\t that point about 50 pounds of parathn was re 
moved and the 
scraper had to 
be taken out 
in two 
tions. On the 
second run. ot 
the scraper all 
the — paraffin 
Was permitted 


sec- 


to go into two 
1,500-barrel 


tanks which 
had been in 
service about 
eight months. 
In one tank 10 
inches of par- 
afin was in 


the bottom and 
six inches was 
found in the 
other. 





In this same 
system a short 
4-inch gravity 





the units to be shut down. It was necessary 


the case and clean the impellers before 
be put back on the line. 


to remoye 
the booster could 


Paraffin problems on a 200-mile 12-inch line running to 
the Gulf Coast have been almost as bad as the example oj 
the 8-inch artery. This line was placed in service den 
the middle of October and with all stations operating 
capacity run. Later it was several thousand barrels ander 
capacity when the line was delivering around 50,000 barrels 
daily at 750 pounds pressure. 


The line had no trouble getting capacity through from 
the initial station down to the next station, but in between 
were field stations delivering into the main line. Froyy 
station or station C on down to station F 
shown by sketch deliveries dropped off steadily but 
slow 


the second “is 
at a 
rate. 

\ scraper was started through the line at station ¢ , 
January 1, and When it was re. 
moved from the scraper trap about 15 pounds of parafiip 
came out ahead of it. 


Di 


removed at station EF. 
That which adhered to the scraper 


Was not removed with 


cleansing 


easily agents and was 


best — removed 
hy dipping the 
scraper in boil- 
ing water, The 





@ scraper was 
“3 put back in 
the line at sta- 

tion E and run 

to station F 
where less 

than 10 pounds 

was removed 

from the trap. 

Ane . +a The piping 
. ; layout at this 

» = point readily 

permits the 
bulk of any 
paraffin ahead 
of the scrapers 


to go on into 





any one of the 


several — tanks 





line was con- 
nected toa 
tank battery. 
After running about 10,000 barrels the line was cut. Parat 
fin had choked the line down until only three 
quarter-inch opening remained. On another gravity line 
only one 500-barrel run went through the line freely and 
the second 500-barrel run wouldn't go through in 24 hours. 


about a 


8-inch field line was cleaned 
shut down its field station 
Shortly alter the scraper was 


When about four miles of 
company was 


intermittently for two days. 


one forced to 
started through the line the pump had to be shut down 
while a gummy mass of paraffin was removed from the 
suction This prevailed at lengthening 
intervals for two days while the scraper pushed through. 


valves. condition 


On a main line where centrifugal pumps were in service 
at a booster station the first run of the scraper through the 
line shut down the pumps. The two pumps are hooked up 
about 3600 r.p.m. When the 
scraper was several miles away from the station the trou 
ble started showing up and in a short while the paraffin 
collected on the impellers in sufficient quantity to cause 


in series and operated at 


18 


Partially cleaned scrapers with sticky wax clinging to the moving parts. 


* . . 
at this station 
. and it is Dbe- 
—-~ lieved that a 


cons iderable 
amount went 
into the tanks, although they have not been sampled witha 
thief. 

Following the cleaning of the line with a scraper the 
runs increased approximately 4,000 barrels. During this pe- 
riod the average temperature difference between stations C 
and | 


higher temperature. 


was between 8 and 10 degrees with F showing the 
The oil was handled during average 
fall weather and the line crosses more streams between EF 
and I and E. 

The scraper was started through the line again about 
the middle of the month and about 10 pounds of parattin 
station E and half as much at station F- 
The runs following this were increased about 2.000 barrels 
daily, but in the meantime the line dropped down 1,00 
stations C and F during the 
The net result of the two cleat 
ings is figured to have increased the deliveries of oil throug! 
the line to the extent of 5,090 barrels daily and, of course, 


than between C 


was removed at 


barrels in deliveries between 
periods between cleaning. 


increased the revenue. 
In many respects the characteristics of the East Texas 
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crude coincide with those of Darst Creek. On one of the 
main lines out of that area a scraper had to be run between 
the first two stations every other day in order to pump he- 
tween 360 and 440 barrels per hour at pressures ranging 
om 700 to 750 pounds. Che two stations are 40 miles 
Each trip of the scraper removed 6 to 8 pounds of 


ir 
apart. a entea ; 
thick, gummy, granular parathn. This deposit Was not heavy, 
but its granular appearance led many pipe liners to believe it 
caused a loss in capacity more to increased friction rather 
than to reduction in cross section area. 

On this same line the initial storage tanks showed a 
greater accumulation of paraffin than succeeding tanks on 
down the line. 
the field showed about half as much paraffin in tank bottoms 
as the station tanks behind it. When the line reached its 
terminal the storage there had a negligible amount of paraf- 
fin in the tanks. 


Each succeeding storage point away from 


The gathering lines for these systems did not show par- 
afin. When it was discovered paraffin was cutting down the 
capacity of the high pressure lines it was decided to inspect 
the gravity lines, but they showed only slight traces of it. 
Over a period 
of several 
months no 
trouble was ex- 
perienced = in 
the gravity 
systems. 

When the oil 
was shipped in 
tank cars there 
was usually a 
heavy deposi- 
tion of paraf- 
fin in the bot- 
toms which 
was removed 
when the tanks 
were emptied 
or returned to 
the field racks 
to be filled. 

Like East 
Texas crude 
in numerous 
instances, the 
greatest trou- 
ble with Darst 
Creek crude 
was experienced in the pressure lines. Other companies 
than those whose lines are described report most of their 
paraffin trouble is in the high pressure lines. For the most 
part East Texas transporters have not experienced a great 
deal of trouble with paraffin in their gathering lines. But 
these lines have not been inspected because it has been 
possible to move the required amount of oil through them. 
Should these same lines be called upon to handle more 
crude many believe a now existing but unnoticed source 
of trouble would be found. It is significant to note, how- 
ever, that the more recently installed gathering systems 
have check valves, where they are required, that will per- 
mit passage of scrapers. 


Chemicals are used quite extensively in an effort to open 
up lines in the gathering systems. 
method is successful. 


In numerous cases this 
Certain leases are known to produce 
ol that gives an unusual amount of trouble. When the 
batteries are turned into the line it is common practice for 


some to pour one-half to one gallon of chemical in the 
tanks, 
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The condition of the large storage tanks in the field and 
at stations is not generally known, but many are of the opin- 
ion that by spring these tanks will show considerable paraf- 
fin. In several instances the suction lines leading to the 
large tanks have been opened and are clean. But discharge 
lines on the opposite side of the station have been opened 
and a thin coating of granular paraffin found uniformly 
around the inside circumference of the pipe. 


So far about the only remedial steps taken to keep the 
main lines open is the frequent use of scrapers. This method, 
along with chemicals, is used to keep the gathering lines 
open. It sometimes happens that the scrapers will pile up 
such a mass of paraffin ahead of them that the line has to 
be cut. This happened on an 8-inch main line and eight 
joints of solid paraffin was removed, by cutting it out of the 
line. 


Engineers giving their study to the problem are loath 
to express an opinion as to why the oil under pressure gives 
more trouble. East Texas crude, to a great extent, carries 
considerable gas in solution. This is evidenced by the early 
troubles with vapor lock in pumps and by the frequent loss 
of from two 
to four inches 
in a tank after 
it has been 
filled. 


ee 


Some are 
of the opinion 
that a combi- 
nation of pres- 
sure and tur- 
bulent flow 
may cause the 
gas to come 
out of solu- 
tion, accelerat- 
ing precipita- 
tion of paraf- 
fin which clings 
to the walls of 
the pipe. Tem- 
perature, it is 
agreed, has 
consider a ble 
bearing on the 
problem al- 
though a great 


Ww. & 





Interior view of Arkansas Pipe Line Co. main line station. deal of the 


trouble out- 
lined developed during the warmer months. The epinion 
is expressed and seems to be supported by experience in 
the field that the higher the viscosity of the oil, either from 
low temperature or gasoline constituents removed from solu- 
tion with the gas, tends to hold the paraffin in suspension, 
while at higher temperatures and with all gasoline constit- 
uents of the gas in solution the viscosity is lowered and does 
not retard but rather promotes precipitation of paraffin. 


Pumping machinery in the stations is also affected by 
the paraffin crude, especially the Diesel engine-powered sta- 
tions. Where the latter named machinery is used most of 
the trouble is with the fuel lines. When the crude congeals 
in the working tanks and water is pocketed it sometimes 
happens that a slug of water reaches the engine and shuts 
down the unit. In most instances machinists plan to over- 
come the trouble from this source with heating coils. One 


company is using a combination of heat and pressure on 
its fuel lines, drawing the fuel direct from the discharge 
manifold, reducing the pressure through a small orifice and 
heating it hefore it reaches the fuel pump. 











Petroleum Coke and Asphalt 


By F. R. STALEY 


ETROLEUM coke is produced as a refinery by-product 
from a coking or a cracking process. In recent years 
enormous piles of it have accumulated at some of the 

large refineries. Due to intelligent sales effort however, 
it is becoming generally known that this is the most eff- 
cient and convenient solid fuel for either domestic or in- 
dustrial use, and at some plants the sales now exceed 
production during the winter season. 

The use of pulverized coke as a refinery fuel is rapidly 
increasing. A re- 
port of the U. S. 
Bureau of Mines! 
states that refin- 
ers have always 
known that pe- 
troleum coke was 
a superior mate- 
rial from _ the 
standpoint of heat 
units ‘and ash 
content, but its 
use as a fuel at re- 
fineries has been 
retarded because 
of the lack of 
suitable firing 
equipment. How- 
ever, indications 
point to consid- 
erable 
in the design of 
equipment to pul- 
verize and feed 
coke to boilers 
and stills during 
1930. The con- 
sumption of 
coke as refinery 


progress 


fuel rose from 
488,000 short tons 
in 1929 to 580,000 
short tons in 
1930, a gain ot 
19 per cent. On 
the other hand, 
the total production of coke in 1930 was only six per cent 
above 1929. 





Allowing for the appreciable quantities of 
coke sold for domestic or industrial purposes in 1930, there 
remains a material quantity of coke, particularly cracking 
still coke, that was dumped on the ground and not con- 
sidered as part of the stock inventory. It is probable that 
some of this waste coke will be reclaimed and used as 
refinery fuel in the future. There will always be a con- 
siderable quantity that is produced in amounts too small 
to justify the installation of special equipment to burn it. 
The large refineries that are located in the Texas Gulf 
Coast district produce great amounts of coke and, in the 
absence of a sizeable domestic market, burn the most of the 
output as refinery fuel. For example, the use as fuel in 
that district in 1930 totaled 280,000 short tons, the quiva- 
lent of 72 per cent of the output of that district and of 
48 per cent of the total used as refinery fuel in the United 
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A pulverized coke installation on a distillation unit. are 


States in 1930. 

Petroleum coke has a heating value of 
15,000 B.t.u. per pound. It tests about 95 
carbon and less than two per cent ash. 


approximately 
per cent fixed 
Some refineries have installed conveying and screening 
equipment in order to grade the coke according to size to 
meet market requirements. The fines up to one and one. 
quarter inches in diameter is used by industria] plants 
The egg and the lump sizes to four inches in diameter are 
used for clomestic 
fuel. For this 
purpose it is sy. 
perior to the bes 
grades of anthra- 
cite coal. It has 
the advantages of 
cleanliness, very 
little ashes, and 
high heating 
value. Very little 
draft is required 
to burn it in a 
household fur- 
nace, and it js 
advisable to start 
it burning with a 
small bed of ashes 
in the grate. 


Coke Stills 

Coke stills have 
been used in te- 
finery practice 
for many years 
The shell- type 
still is used for 
this purpose. 
Residuum from 
asphalt base 
crudes, slop cuts, 
wax tailings, and 
cracking units 
charged lt 
these stills. They 
are fired to dis- 
till off first any volatile hydrocarbons that are present, and 


—Courtesy Foster Wheeler Corp 


finally as the temperature is increased, cracking and refn- 
ing takes place, with the formation of fixed carbon o1 
coke which remains in the still. The overhead products 
are collected, and fractionated into fixed gas, gasoline dis- 
tillate, and cracking stock. This gasoline has a high octane 
number or knock rating. 

The Atlantic process? is described as follows: the charge 
is preheated in a pipe still to 725 degrees F. It is the 
fed to the coke stills. There are 16 of these in a battery. 
Two of them are charged at a time. The vapors from the 
stills are condensed and transferred to the cracking plant: 
they represent about 85 per cent of the charge. The charge 
is about 700 barrels. It requires about two and _three- 
quarter hours to feed the still. The temperature is mait- 
tained at 650 degrees F. and gradually increased to BWW 
degrees F. during a ten-hour period after the charging 's 
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finished This temperature is maintained until the comple- 
jen of the running time, usually about 15 hours. 


When the coking is completed the still is allowed one hour 
to relieve pressure, then exhaust steam is injected into the 
still for two hours to drive out all traces of vapor before 
the coke is removed. 

In each still is placed about twenty steel frames before 
charging. They are all linked together. Coke is formed 
‘ and around these frames to a depth of several feet. After 
the head is removed from the still a cable is attached to 
the coke pans and they are pulled out of the still by means 
The remaining coke in the still is removed 
The coke is sprayed with water to cool it, 


of a winch. 
by laborers. 
loaded into dump cars, and hauled to storage. 


The Knowles Process 

The Knowles process is owned by the Brassert-Tidewater 
Development Company. A number of refiners have in- 
stalled this process for coking heavy residuum oil from 
cracking units. sriefly, it is carried on as follows: 

The charge is preheated in a pipe still to 750 or 800 de- 
grees F. and then fed to a battery of coking ovens. The 
floor in each of these is constructed of refractory blocks. 
This is highly heated during the charging period. The 
charge is cracked into coke and vapors. When the coke 
laver is about eight or ten inches thick, charging is discon- 
tinued and the firing continued for several hours to drive 
off all volatile constituents from the coke. Live steam is 
turned into the oven during this period. The coke is 
pushed out of the oven by a ram into a hopper car and 
quenched with water. This procedure is similar to by- 
product coke oven practice. The yield of coke depends 
upon the nature of the charging stock. 

The vapors from the coke ovens are collected and frac- 
tionated into fixed gas, gasoline, and gas oil. On account 
of the high temperatures involved the hydrocarbons formed 
in this process show very high knock ratings. 

Dunstan, Hauge, and Wheeler® studied the pyrolysis of 
the paraffin hydrocarbons for the production of aromatics 
at atmospheric pressure. They show that in the temper- 
ature range 800-900 degrees I. with the paraffins ethane 
to pentane a conversion into aromatic liquids correspond- 
ing to from 22 to 27 per cent by weight is obtained. Ap- 
proximately 50 per cent of the total liquid hydrocarbons 
produced boils below 170 degrees I., the chief constituent 
being benzene. 

As with the paraffin hydrocarbons, it was found that, 
following the primary reactions brought about by _heat- 
treatinent, secondary reactions occur which lead to the pro- 
duction of aromatic hydrocarbons. This stage in the 
pyrolysis of the olefines closely resembles that observed 
with the paraffin hydrocarbons. 

It will be observed that over the temperature range 
700-850 degrees the conversion corresponds to 36-40 per 
cent by weight of the olefine passed, and the liquid pro- 
duced contains 50-60 per cent distilling below 170 degrees. 
The aromatic hydrocarbons resembled the liquid hydro- 
carbons from the paraffins. 


Coke from Cracking Units 

A recent article in the Shell-Globe* describes the clean- 
out operation from the Dubbs Cracking Units at their East 
Chicago refinery. Coke accumulates in the reaction cham- 
bers during the cracking process. When these are full the 
unit is shut down for cleaning. About 165 tons of coke is 
removed from the chambers. It forms a solid mass in the 
chambers, and broken out by withdrawing heavy steel cables 


which are coiled in place in the chambers before starting 
the run. 
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Asphalt Manufacture 

Some refineries find it more profitable to produce asphalt 
rather than coke from their asphalt or mixed base crude. 

\ number of vacuum fractionating units have been in- 
stalled to handle cracking plant residuum. The flow sheet 
shows a unit charging cracked fuel oil of 1.02 specific grav- 
itv, Furol viscosity 2,000 to 3,000 seconds at 122 degrees 
I*., flash point 400 degrees F. and one per cent B.S. It 
yields 30 per cent cracking stock, and 70 per cent asphalt 
of 153 degrees I°. melting point. 

An interesting two-stage asphalt plant recently started 
operation. It was built to run heavy Mexican crude or fuel 
oil, reduced Venezuelan crude or Cross residuum from 
lLuling crude. The products recovered being naphtha, gas 
oil, fuel oil and asphalt having a 40 to 50 penetration at 
77 degrees F. 

The flexibility of the unit is such that it can run Mid- 
Continent crude to a 25 per cent fuel oil bottoms when s« 
desired. The charge is pumped through heat exchangers 
to the atmospheric still where it is vaporized before being 
delivered to the flash chamber of the atmospheric tower. 
The lighter products including light gas oils are taken from 
the atmospheric tower and the residue is further heated in 
the vacuum tube still. From there it is delivered to the 
vacuum bubble tower, where the balance of the desired 
products are recovered. 


Exhaust steam from the pumps is superheated in the stills 
and is used as process steam in the fractionating towers. 
Process steam from the vacuum tower is removed by a 
barometric condenser and the non-condensible gases are 
expelled by steam jet air pumps. 

When operating for the manufacture of asphalt, the heat 
exchange equipment will preheat the charge to a temper- 
ature of 400 degrees F. and when fractionating Mid- 
Continent crude, the charge will be heated to a temperature 
of 320 degrees F. 


Combined Vacuum Condenser-Receiver 

A recent development introduced by a large engineering 
company is the combined vacuum condenser-receiver. The 
unit consists of a series of horizontal vacuum condensers 
or vapor heat exchangers built into a vertical cylindrical 
steel shell, the lower end of which serves as a condensate 
receiver. The vertical shell also serves as structural sup- 
port for the unit, which is completely assembled in the 
factory. 

A barometric condenser for condensing out process steam 
is often furnished with the unit and is mounted at the 
top of it, the total height being so gauged as to allow the 
necessary elevation for the barometric leg. Non-condens 
ible gases are discharged from the top of the unit by means 
of steam jet vacuum pumps. 

By virtue of complete fabrication, sealing of joints and 
testing under vacuum in the factory, the assembled unit is 
delivered to the customer absolutely tight throughout and 
ready for operation. 

Condenser tube bundles are of the floating head type and 
are removable. 

When a part of the condensate is being used for reflux- 
ing, a liquid level controller is installed in the tank and 
operates to maintain the level of the condensate between 
fixed limits by controlling the draw-off. 

One of these units is being installed in a Kansas re- 
finery to operate in connection with a cracking unit. It will 
produce marketable asphalt from the cracked residue. 
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HE trend vf modern industry is toward greater efh- 
ciency and constant improvement. Competition de- 
mands that factories produce more goods, at ever 
costs. In order to accomplish these results 
each piece of apparatus must be kept up-to-date, replacing 
those of obsolete design, and the evolution of transmission 


decreasing 


equipment has played no small part in this program. 

While V-belt drives are strictly modern in design and 
application, they are an outgrowth of the old manila rope 
drives which first came into use around the middle of the 
nineteenth century. At that time power was developed by 
means of large water wheels, or steam engines, and trans- 
mitted by these multiple manila ropes to line shafts extend- 
ing through the factory, to which the numerous small ma- 
chines were belted. There were two systems of rope drives 
in use at that time: the English system, composed of a 
number of individual strands of rope, applied just as the 
V-belts are used today; and the American system, consisting 
of one continuous piece of rope, running back and forth 
between the various sheaves. An idler pulley, adjusted with 
a weight, is used in the latter system to maintain the proper 
tension in the ropes. 

Rope drives were believed to be an improvement over 
big flat belt drives for transmitting power from the big 
steam engine or water wheels throughout an entire plant, 
but the advent of the electric motor individually applied 
to machinery brought about their obsolescence. The sheaves 
required were too large to fit in with modern and compact 
plant design, and other factors such as stretch, danger from 
breaking ropes, etc., helped to make such drives practically 
obsolete. 

Early in the twentieth century the forerunner of the mod- 
ern multiple V-beit drive appeared, using leather belts. These 
proved rather unsatisfactory the stretch of 
leather under such conditions, and also because of the fact 


because of 


that a smaller angle between the sides was used, resulting in 


considerable belt distortion. Several machinery manufac- 


turers were among the early users of this drive, but they 


practically all abandoned it before long. 
It was during the world war, and immediately t{ 


: : ; . lereafter 
that the modern rubber and fabric V-belt tirst mad 


C its ap 
pearance, being first used to drive automobile fans. sos 
manufacturers perfected these products and secured patents 
to cover these exclusive features. 

One large manutacturer was the first to make any big for. 
ward strides in the commercial application of multiple 
V-belt drives. At about nineteen twenty-three this company 
first began to carry on experiments with such drives, gettin, 


: etting 
into this problem because of the demand in the textile mil 


of the Southeast for a means of power transmission whie 
would be smooth, and still positive and compact. 


. get 
under way, but the starting process involves a considerable 


Spinning trames are very smooth running after they 


amount of torque, due to the many friction points in  sye} 
frames. Chain drives were being used to a big extent 9; 
individually driven frames, and the backlash present in the; 
caused a great deal of breakage of the delicate threads, This 
cut down the production of the mill considerably. Ther 
were various other objections to chains and other types of 
individual drives, also. 

This large manufacturer met with fair success as far as 
the operation of the first drives was concerned. They firs 
experimented with pure cotton ropes, but were unable te 
find one that would stand up tor any period of time, even 
though they went to the extent of importing some cottor 
from Belgium for the purpose. Finally, a number of auto- 
mobile fan belts were used, and they immediately found that 
a big improvement had been etfected. 


Asa 


commercial belt was developed. 


result of this experiment the present high quality 
From this beginning, th 
application of V-belt drives has spread to practically ever) 
industry, until today it is estimated that between two hu- 
dred and three hundred thousand drives are in 


service. 
V-belts cannot be considered a panacea for every belting 
solution for 


trouble, nor a 


but they have 


every transmission probler 


a definite field of application in which th 




















Motor Driven Refrigeration Machines in a Texas Refinery. 





excel, and many outstanding 
advantages, which might 
enumerated as: 

(1) Ouietness. 

(2) Freedom from vibra- 
tion. 

(3) Cleanliness. 

(4+) Reliability ( because 
the multiplicity of strands) 

(5) No lubrication or am 


dressing required. 
V-belts are operated 


contact betwee 


Since 
rather loosely, 


sheaves being in the 
the sur- 


belts and 
not on 
the 


and 


PTOOVES, 
face, as in case of fat 


belts, 


_ - 1 
ereauy 


bearing pressures are 


relieved, resulting 


1) 


economies im) maintenance and 


expense in machine bearings 
centers, 


driven 


short 
and 


Exceedingly 
driving 
units may be used, without loss 
in the efficiency of the trans- 
lhis results in lower 


equip- 


between 


Mission. 
Y transmission 





Cost Oot 
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By T. D. WILLIAMSON te) 





nent, as Well as a material saving iM 
ment, é 


yf course essential that the drive be properly selected as 
( ’ 


to speed ratio, | 


in order that entirely satisfactory results may be secured. 
Also, the first cost of the V belts selected is hot the most 
important factor to consider, since the use of a quality belt 
should, and usually will, result in a lower cost per unit 


hour 
V-belt drives are based upon similai 
engineering principles, hence thes are 
all interchangeable, both as to sheaves 
and also belts. “The angles of the “~_" 
cut in the sheaves are the same for all 
manufacturers’ products, and the 
lengths of the various sizes of belts 
have also been standardized. Thus if 
replacement belts are needed, an de 
sirable make may be selected, regard 
less of the manufacturer of the orig 
inal equipment. Phe application of 
\-belt drives enables the use of high 
speed = motors, thus adding several 
points of advaniage to this type of 
transmission. The mechanical etticiency 
of V-belt drives is approximately 09 
per cent, and there is practical'y no 
slippage, the driven speed being almost 
the same as the driving speed, the dif 
ference being 1n the “creepage” of the 
helt on the sheave. 

In general, the construction of all 
V-belts is similar, consisting of a cord 
section designed to Carry the load, sur 


lorsepower, capacity . and centers, 


of service. The general design 


f V" BELT DRIVES of 


It is, and the required number of belts. This combination was 


makes of have a tendency 





developed in attempting to so reduce the cost of V-belt 
drives as to make them available to everyone who is inter- 
ested in modernizing their power transmission equipment. 
‘or this application only an especially true belt can be used, 
which will run satisfactorily on flat pulleys. The use of 
excessive rubber in the belt construction will cause them to 
to twist or weave in operation, disqualify 


ing them for this service. Another very 
novel application which has been worked 
out by a certain manufacturer is the 
“Double V" drive. The belt of this drive 
is similar to two standard V-belts at- 
tached back to back, thus either side of 
the belt will operate in the grooves of 
the sheave. No change is made in the 
sheave design. This belt is designed 
for such applications as long line shafts, 
where it is impossible or very costly to 
install belts around the sheaves. Idlers 
are used to hold the belts in contact with 
an are on one side of the sheave. This 
application is clearly shown in one of 
the illustrations. This design may also 
be used where a number of sheaves are 
to be driven by one belt and contact 
must be made on both sides of this belt. 

V-belt drives may be used as speed 
increasing as well as speed decreasing 
transmissions. he applications and 
calculations are the same for all mod 
erate speeds. When the driven speed 
exceeds two thousand revolutions, cen- 


rounded by fabric. In designing V- Double Reduction Unit. trifugal action must be taken into con- 
belts, consideration must be given to sideration. The smaller cross section 
the fact that there are three distinct areas in operation: the — belts must then be used, and it may be necessary for these 


outside or tension area, the central, neutral zone, containing 
the cords to transmit the load, and the inside, or compres- 
sion section. Various manufacturers have utilized different 


materials and methods to meet these operating conditions. creased, 


In the selection of ropes, 
consideration should = be 
given to the amount. of 
“tree rubber” used in’ pro 
portion to the quantity of 
fabric and cord. The smaller 
the amount of rubber, the 
longer the life to be ex 
pected from the drive. Rub- 
ber is always used as a 
bonding medium between 
the layers of fabric, as well 
as between the strands of 
cord. 

Aside from the standard 
V-belt drive, which consists 
of two sheaves, and the re 
quired number of belts. one 
manufacturer has developed 
some drives of particular 
interest. One of these 
drives, known as the “V- 


Flat” drive, consists of 


aa 


small sheave, a flat pulley 
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Motor Driven Slush Pumps for Rotary Drilling. ———— 


belts to be specially constructed. 
\Ithough V-belt drives are now in use in every large in- 
dustry, the number of applications is being continually in- 

















Modern atmospheric vacuum unit in an Oklahoma refinery. 


installation and op- 
During the 


HE refiner often approaches the 
eration of vacuum equipment with doubt. 
last three vacuum equipment 
heen developed with gratifying success so that doubt con- 
In reality, 


vears large scale has 
cerning their usefulness should no longer exist. 
the design and operation of vacuum distillation equipment 
is little different from the design and operation of continu- 
ous atmospheric distillation units except that our physical 
data must be extended to embrace the lower range of pres- 
sure, and additional plant control equipment must be in- 
stalled. 
pumps for the products and vacuum controls have been per- 
installed 


Jarometric condensers, ejector equipment, vacuum 
fected in commercial practice, and they may be 
without concern regarding their performance. 

Of course, vacuum equipment is useful only for certain 
operations. Perhaps in over-enthusiasm, the industry has 
applied vacuum to certain operations that hardly justify 
the additional expelse and added inconveniences of opera- 
tion. Today vacuull plants are operating for the produce- 
tion of: (1) Lubricating oils from all bases of crude oil, 
(2) Lubricating oils from pressed distillate, (3) Lubricat- 
ing oil from bright-stock soluiion, (4) Cracked 
from pressure distillate and (5) Gas oil for cracking pur- 
With the exception of the first use, the economy of 


easoline 


poses. 
vacuum processing is questionable or at least is vitally de 
pendent upon the particular conditions existing in the re- 
Doubtless the last 
instances, but any of them can be successtully replaced by 


finery. four uses are advisable in many 
atmospheric steam distillation. 

The merits of vacuum processing may be grouped under 
j and 
(2) the increase 


two main headings, namely: (1) the elimination of tar 
dark-colored materials into a residue and, 
in the yield of products. The elimination of tar 
large number of heretofore unsuitable crude oils 
for the manufacture of lubricants. 
pendent upon the production of light-colored crude oils for 
our supplies of lubricants. Many 
thene base oils contain as much or even more lubricants 
than paraffin base oils. 
the market supply, is 


makes a 
available 


No longer are we de 
mixed-base and naph 


This in itself, as an assurance ot 


enough to justify the advent of 


Previously, tar has been removed by 
Vacuum 


operation 


vacuum processing. 
filtering 
products also require treatment, but 


costly and acid treating operations. 


the filtering 


Tulsa 


| Professor of Petroleum Refining, University of 












Vacuum Plant 
Design 


W. L. NELSON! 
e 


has been largely eliminated and the acid te. 
quired for treating has been dropped to abou 
one-half (and much of the 
amount required for residual oils. Much lower 
temperatures are necessary in vaporizing under 


sometimes less ) 


vacuum, and hence less material is thermally 
decomposed. Contrary to common belief, the 
products of the decomposition of lubricating 
oils are usually low-viscosity neutral oils and 
gas oil rather than gasoline. Thus an oil may 
he decomposed in shell-still practice without pro- 
ducing gaseous products or materially lowering 
the flash point. 
shell-still distillation using steam, often amounts 


The loss of heavy lubricants jn 


to eight per cent, based on the crude oil, and in- 
creases the yield of neutrals and gas oil proportionally. The 
vields of lubricants are also increased by virtue of the less 
chemical treatment that is required for vacuum 
stocks. In most treating operations a portion of the valu- 
able lubricants is removed along with the undesirable col- 
oring materials. In fact, some investigations have indicated 
that the most valuable lubricants are removed by treating. 
Certainly many technical white oils are among the poorest 
mineral Finally, in shell-still heating, dark-colored 
tars, ete., are actually produced, and in vacuum operation 
(with |1] the lower temperatures required, |2] less time 
at high temperatures and [3] controlled heating conditions), 


drastic 


oils. 


these tarry polymerization products are not produced in 
large quantities. 

Although the first pipe-still vacuum plants were built in 
Pennsylvania for the processing of paraffin base oil, such an 
application is not the outstanding Tarry 
crudes, such as Urania, crude and Coalinga, 
California, crude give total yields of lubricating oil stocks 
Such vields are particularly in- 


among ones. 


Louisiana, 


exceeding 50 per cent. 
teresting when we note that mixed and_ paraffin base oils 
do not usually yield more than 35 per cent and that 25 
per cent is a more common figure. 
Physical Data 
In general the molecular weights of the normal paraffin 
hydrocarbons reduced by five per cent are a good average 
of the data on molecular weights. Apparently the obtain- 
ing of good data is a difficult laboratory operation becaust 
of the large range of data that are found in the technical 
literature. Below are tabulated the only high boiling-point 
data (of which I am aware), that can be depended upon 
for accuracy. The boiling points were corrected by Wil- 
son's namographie chart of the vapor pressures of normal 
parafttin hydrocarbons. 


MoLECULAR WEIGHTS 


Normal larathn 
dg Sorling Paraftins Mixed \sphalt lease 
Point I less 5% Base Dase (Texas) 

500) 197 197 203 
600 243 241 250 
700 301 207 296 311 
800 374 368 378 382 
YOO 457 462 450 47() 
1000 562 625( 7) 


\pparentls the volume of petroleum vapor at low pres- 
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sures may be computed with assurance by the use of the 
gas laws for perfect gases. Van der Waal’s equation of 
state gives nearly the same volumes as the gas laws and 
commercial experiments seem to indicate the same. Ac- 
cordingly the volume of one gallon of 22 A. P. I. cylinder 
stock when vaporized at a pressure of 30 millimeters and 
at a temperature of 550 degrees F. would be: 
7.67 760 460+-550 
x 359 — K —————- 266 cu. ft. 
540 30 492 

The latent heat of vaporization is not a constant. As the 
pressure (or temperature), at which vaporization occurs, 
is increased the latent heat decreases until at the critical 
temperature it vanishes entirely. Conversely, at low pres- 
sures the latent heat increases, but the increase does not 
amount to more than approximately 20 B. t. u. per pound 
when the pressure is reduced to 30 millimeters. 
data in the Bureau of Standards Miscellaneous Paper No. 
97, may be used. Due to the larger latent heat, the differ- 
ence between the pipe-still outlet temperature and the va- 
porizer temperature is slightly larger than for a comparable 
atmospheric distillation process. Nevertheless, it should 
be borne in mind that the 
pipe-still outlet temperature is 





Cragoe’s 








partial condensation. Usually the gas oil is 


condensed jp 


partial condensers (and sometimes wax distillate) but th 
; : ’ e 
cylinder stock and other heavier products are drawn fron 
: 


trays in the vacuum tower. 


Steam is invariably used ty 
further reduce the partial pressure of the oil vapors, With 
(the hypothetical dry 


out steam method) the 


J , Vaporizer 
section of the tower would have to operate at 


E mat) ¥ Pressures 
lower than five millimeters for the production of distilled 


evlinder stock. Inasmuch as barometric condenser 


and jet 
equipment cannot economically produce a_ pressure lower 
than about 10 millimeters, the use of steam is always neces. 
sary. Gas oil or wax distillate is pumped into the top of 
the tower to control the temperature, but the use of reflux 
condensers in the top of the tower (heating the incoming 
charge) is advantageous because they decrease the size of 
the vapor line and each auxiliary equipment. The products 
are either removed directly by oil sealed (or immersed) 
centrifugal pumps or indirectly by plunger pumps taking 

suction from evacuated temporary receiver tanks, 
Efficient fractionation is vitally essential because the syb 
sequent dewaxing and treating operations cannot be sye. 
cessfully carried out unless the products have been well 
separated, Tar in the cylinder 


stock causes larger treating 





dependent on the quantity 
vaporized in the tower and 
the vaporization that occurs 
in the pipe-still or transfer 
line as well as the latent heat, 
so that the difference in the 
pipe-still outlet temperature 
and the vaporizer tempera- 
ture will depend upon all of 
these conditions. 


Company. 


vacuum flash tower. 


Flash evaporation data at 





THIS MONTH’S COVER 


For the cover this month we have reproduced a 
closeup view of the 14,000-barrel per day two-stage 
distillate unit taken before insulation was applied at 
the Port Arthur, Texas, plant of the Gulf Refining 
Shown in the foreground is a vacuum 
flash jug which greatly increases the yield of over- 
head cylinder stock by reducing the bottoms from the 
This unit was constructed by 
Foster Wheeler Corporation and we make thankful 
acknowledgment to them for use of this photograph. 


losses and the stock cannot be 
centrifuged if too much crys. 
talline wax is present, Like. 
Wise amorphous wax causes 
the wax distillate to be up- 
pressable. lor this reason it 
is advisable to supply about 
20) per cent more reflux than 
is required by a heat balance 
over the tower® if such does 





not cause the outlet tempera- 





reduced pressures is at the 
same time the most important and the most troublesome 
data necessary for design of vacuum equipment. Cus- 
tomary methods of approximating flash temperatures- are 
hardly adequate for vacuum design. In these methods 
a straight line vaporization curve is obtained and while 
throughout the middle of the line, the data are accurate 
enough, at the ends of the distillation a curvature exists in 
the vaporization curve. In atmospheric design, errors in 
the flash temperature can be compensated for by the use 
of additional steam, but in vacuum distillation the necessary 
quantity of steam in case of an error cannot always be used 
because the size of the fractionating equipment will often be 
excessive or exceed economical structural limits. Approxi- 
mations can be made by means of the aforementioned 
methods, but usually it is necessary to obtain the flash 
vaporization curve directly by 
determinations in the laboratory. 


vacuum flash vaporization 

Because of this difficulty, 
many designers have merely specified the maximum pipe-still 
outlet temperature of 780 to 810 degrees F., 
trary quantity of steam, and have allowed the vields to be 
what they will at these conditions. 


using an arbi- 


Vacuum Processing 

Although shell-still vacuum units have been in operation 
for many years, vacuum processing was not a true success 
until the combined merits of controlled (pipe-still) heating 
and efficient fractionations could be applied. With few ex- 
ceptions the plans that have been installed are of the most 
simple, direct processing type. Reduced or topped crude oil 
is heated in a single pass radiant type pipe-still and flashed 
into a tower operating at a reduced pressure. The vapors 
ascend the tower and are condensed by reflux and drawn 
from plates (or trays) in the tower or are allowed to pass 


overhead to be subsequently condensed and separated by 





* Nelson and Souders. The Petroieum Engineer, rage October, 1931. 
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ture of the pipe-still to exceed 
780-810 degrees I°. Sometimes it is necessary to produce a 
two to four per cent slop-wax cut, which contains crys- 
talline wax that would ruin the cylinder stock and also 
amorphous wax that would ruin the wax distillate. How- 
ever, such a cut can be avoided if (1) excess reflux can be 
supplied, (2) low velocity, efficient fractionating equipment 
is used and (3) vacuum steam strippers are installed for 
the side-stream products. Pressable wax distillate up toa 
viscosity of 120 seconds at 100 degrees F. has been produced, 
but most plants prefer to produce an 80-90 viscosity distil- 
late. Cylinder stocks ranging between 90 and 160 seconds 
viscosity at 210 degrees F. have been successfully cen- 
trifuged. 

Since treating and dewaxing are by far the most expen- 
sive operations in the finishing of oils, plant design in the 
future will probably be more and more subservient to these 
operations. Residual stocks are usually dewaxed _ before 
chemical treatment, but the reverse is true of vacuum stocks. 
Vacuum processes of the future will probably produce a 
single lubricating oil which will be dewaxed and 
perhaps even treated before it is separated into commercia! 
oils by another vacuum distillation. In such a process the 
initial vacuum flashing operation would be quite efficient 
because a lower pressure (perhaps 13 millimeters) could 
be maintained at the flash point and only one clean separa 
tion, that is between “lub” oil and tar, would need to be 
made. At the same time condensation under vacuum 5s 
expensive and the double condensing operation would 1- 
crease operating costs. Nevertheless, the overall operation 
of two distillations, dewaxing and treating, would prob- 


stock 


ably be less expensive than the present processing methods. 
in a subsequent article some details of vacuum equipment 
and a typical design caiculation ill be presented. 
Nelson and Soude: Tne Petroieum Eng page 131, October, 1931. 
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The picture 
Typical Hook-Up, 
LUFKIN UNIT 


with gas engine drive 


Pulls Rods and 
Tubing Without 
Turning Crank 
or Gears .... 





This Lufkin Herringbone Unit, with but 
slight change in its regular standard set-up 
is truly a “general purpose” unit. By means 
of a Timken equipped twin sprocket 
mounted on the main unit shaft both unit 

i Ny Ks an ee _ and hoist operation are made independent 
“% = | of one another. There is no need to shift 

) | weights; and the power ordinarily required 

“| to turn gear and crank is entirely elimi- 


ADVANTAGES . _ 
. Pulling operation independ. This Unit is particularly adaptable for 


ent of unit gears and drive. 


_ Twin sprocket on main shaft gas engine drive, but can be arranged for 
of unit is mounted on TIM- i 


KEN bearings Jotamter, =| «= NY type prime mover. 


shaft to reduce speed of 
engine to hoist. 


+ ani Write for complete details today! 


4. Saves wear on the gears. 


5. Unnecessary to change coun- 
terbalance weights. ih F ND 


. Reverse eliminated. LUFKIN, TEXAS 


MODERN PRODUCTION EQUIPMENT 


Lufkin Permanent Equipment is manufactured at T.ufkin, Texas, within two hours drive from the 
Kast Texas oil fields. 

Branch offices and warehouses are maintained at Houston, Tulsa, Los Angeles, New York, Odessa, 
.ldorado, Seminole. 


EAST TEXAS HEADQUARTERS—Henderson, Texas, on Crim Crest Hill, P. O. Box 510— Phone 142. 


nated. 
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Deep Drilling Casing Practices 


HE subject of deep drilling has become of increased and the fact that flush joint equipped casing would have the 
importance in recent years, when the oil industry’s same advantages, doubtlessly will cause some interesting 
trend toward greater depth holes has been materially — study along these lines. . 
magnified. Less than four score years ago the world’s None of the three 10,000-foot holes were commenced 
first oil well, Drake’s “Folly”, was completed at the depth the surface with the prelaid plan of reaching 10,000 ¢ : 
of 6914 feet; at which time no one visualized 10,000 foot and only one of these was started with the idea of bined 
deep holes, but today holes of such great depth have actually — deep test in any way; and this test penetrated to ‘i cts 
been drilled and even deeper penetration into the earth is world’s deep record despite various unusual handicaps a 









































































































































possible. . here are many NnpOram lessons to we found were found. The lack of preliminary plans enlarges the 

” the drilling history of deep w ells that will be the basis accomplishments ot these wells, future 10,000-foot holes will 

for future deep drilling methods and practices. be much easier and safer when plans are laid in advance 
Pipe Clearance and Diameter of Holes of commencing drilling operations. 

The greatest lessons from the three wells that have All three tests had ditheulty in making hole after reachino 
reached depths bevond 10,000 feet probably are the advan 10,000 feet, because at this depth it was practically neces. 
tages to be gained by sary to set anothe; 
having an ample clear YEARS string of casing, which 
ance between pipe 1905 19/0 1915 1920 1925 1930 would have made the 
strings for circulation hole very small for fur- 
purposes and a good- ther drilling purposes, 
sized diameter hole as GRADE STRENGT? This factor Causes the 
far as is possible. 1000 A 48,000 LO, usage of small drill pipe 

< . a B 70,000 Lb. and trouble in circulat- 

Considerable — atten 4 e 75, OOO Lb lee ial lac: 

3 : g, ereby _ placing 
tion is being devoted at 7" = 95,000 Lb. definit limit se 

pen : e e itations 
this time to means ot 2000 ~~. NN E 110,000 Lb. , —— 
btainine greater cleat ‘ a the possible — ultimate 
ODL 2 greater Clear- ‘ 

ta g greater ie CASING MINIMUM depth that might other- 
ance between strings oi ~ TENSILE STRENGTH bar igs hed 

se have been reache 
pipe. Some operators ee INCREASES. ng ; r “a. re ac ed, 

Is trouble can in a 
and contractors use 3,000 y\ 
‘ %. measure he overcome 
underreamers, while \ ; 
‘ ‘ by setting a larger siz 
others ftavor the em XN i ae ‘ ee 

loyment f ial \ surface pipe, drilling a 
ywoVvMme oO special mt 
hi Sie \\] ‘| 4,000 ~ greater diameter hole 

ipe joints. iere the “a ; 
pipe Jo : € : CASING DEPTHS ¢ and using longer and 
‘learance must be of ; 
seine Praline | a * | »* larger diameter — sub- 
maximum amount, the ; 

4 | wy DRILLING DEPTHS2,\ \ surface casing. strings, 
use of the male-female A 
— ap aediteer a X 5,000 ‘ but this statement must 
inserte int is in i 
= Sara = \ be qualified by saying 
reasing, articularly : 
; a ‘2 ie ane os \ that it would not be 
in California © fields. t : 
a es 6000 economical to use more 
Phis type ol Jomt 1s K ’ 7 5 
; 7 4 Q \ pipe strings than would 
flush both inside and ley \ | a eer 
, , 2 vw necessary to reach 
outside with the drill \ oc 

: | 7 \ the desired depth. 
pipe, theretore not pro- = A fs ‘ : 
truding into the annu- 4000 CHART SHOWING q The future practice 
lea dicewenibe spade. be- MID-CONTINENT TREND \ in drilling tests below 
tween strings or into OF \ present penetrated 
the open hole if below g000 ||-DRILLING & CASING DEPTHS—+ depths will probably be 
previous set casing, \ a combination of sev- 
leaving a greater clear- \ eral methods including 
ance, Which makes ro- 8000 ,' the use of a larger size 
tary mud circulation . surface hole, ener 

. > 7 > oa 2acn 
much more free and WORLD'S LONGEST CASING STRING (OKZA.) H of the Jength a om 
consequently easier. A 2,777 tt. 6§in., 26.20 16., Weigh? 130 Tons. sub-surface pipe string, 

; ere > = _— 1- 
number of manufactur-  yooodo |i oe eo CASING yews d (CALIF ) and employment ol uf 
ers are making several 6,763 ft, 155 17, 68.0 1b., Weighs €30 Tors. j s derreamers and 7“ 
we , ge - ; - 
different styles of these L L J joint drill pipe @ 
flush type joints. Note: Grade E casing is at present tentative. casing. 

While flush joint drill pipe has been used extensively in Casing Factors 
many areas, thus far, in only one instance has flush joint Drilling to lower zones makes the question of the stress 
casing been used, but its success with drill pipe operations on casing of great importance. As _ drilling continues 
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unequaled for Heavy Duty Pumping 


From the standpoint of power costs and rod main- 
tenance IDECO counterbalanced geared units Nos. 
HM-60 and HM-67 are by far the most economical 
—the most successful . . . . They are highly 
efficient. 


Simple and compact in design, all unnecessary 
parts in these IDECO Geared Units have been 
eliminated . . . . Oil bath lubrication assures long 
uninterrupted service. Through the use of the 
Sykes continuous tooth Herringbone Gears, from 
96% to 97% of the power is delivered at full load 
quietly and economically. The unit has a 100% 
overload capacity for starting and intermittent 
requirements. 


The IDECO Counterbalanced Crank with its wide 
range of adjustments, effectively balances the 
weight of rods and fluid . . . . Its flywheel effect 
smooths out power peaks and reduces power 
requirements. 


IDECO Geared Pumping Units are available for 
immediate shipment. 
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deeper, casing programs require heavier casing of stronger 
material, so, today, manufacturers offer 65¢-inch casing with 
tensile strengths of 100,000 pounds minimum, and even then 
safety factors under different conditions arise at greater 
depths. 

During the last 25 years, a tremendous change has taken 
place in the tensile and collapsing stresses placed on casing, 
the pressure at the bottom of a 900-foot hole, equivalent to 
the pressure caused by an equal column of water, is only 450 
pounds per square inch, whereas the equivalent water pres- 
sure corresponding to a 9,500-foot well would be 4,762 
pounds per square inch.? 

There are a number of conditions to be met in running 


long strings of casing: First, the stress tending to shear 
the threads from the pipe; second, stress tending to cause 


the failure of the metal at the root of the first perfect thread; 
third, lateral contraction of the pipe and coupling and the 
elongation in tension; and fourth, contraction of pipe and 
expansion of coupling due to angle of thread. 

There is an increasing practice of using long couplings 
and longer threads on the pipe, which type of joint is 
stronger to a certain extent than the shorter couplings, but 
the tensile strength of a threaded connection never can be 
greater than the ultimate strength of the net area of metal 
below the root of the first perfect thread. These couplings 
i some cases are larger, while others have the same out- 
side diameter as A. P. |. couplings and have standard thread 
form and taper. 

When a long string of heavy casing is to be run, provision 
is usually made to float the casing in by use of float valves 
and float plugs, which are placed near the bottom of the 
string. The purpose of these is to reduce the stress and 
strain on surface equipment and in the upper portion of the 
pipe string. The number and capacity of plugs used de- 
pends upon the length casing string and its weight. With 
mud weighing 10 pounds per gallon and 434-inch, 16-pound 
per foot, casing, the floating-in method of running pipe will 
reduce the dead weight load to 56 per cent.* 

It is essential when floating casing into the hole that the 
fluid level within the pipe never be permitted to become too 
low, as under 1,000 feet, because the hydrostatic pressure 
will collapse the best of casing. For this reason the casing 
string is filled with mud after running approximately 20 
joints. 

In many areas, particularly in the Mid-Continent, the final 
or flow string of casing is run with rotary equipment by 
using the cat-head. 
iul, requires precautions because it is conducive to fast speed 
and has a tendency toward side pull on the pipe. An im- 
provement on this method and one used on all deep strings 
is to first start the pipe making-up with hand tongs, 


This system, while it has been success- 


atter 
which the rope is used by wrapping one end around the pipe 
several times and the other end is placed around the cat- 
head. Final degree of tightness to the pipe is secured with 
pipe tongs. 

During screwing-up of pipe, careful inspection should be 
made of the manner the casing is making-up, so no joints 
will be galled or damaged threads will be run and the pipe 
string greatly weakened. This inspection may include 
watching the engine and jerk line actions, from which the 
force necessary to tighten each joint may be seen. The 
amount of threads exposed after making-up is also of im- 
portance and should be practically uniform on all joints if 
the pipe is properly made up. If too much heat is appar- 
ent (determined by placing the bare hand on each collar 


1Development of Casing for Deep Wells, by F. W A. 2. 4 
Meeting, Chicago, September, 1930. 

2Analysis of Casing Stresses and California Casing Practices, by C. J 
Coberly, Kobe, Inc. 

3 Handbook of Oil Well Cementing, Halliburton Oil Well Cementing Co 

45500 Feet of Casing Cemented in 34 Minutes, The Petroleum Engineer, 
January, 1932. 

SUnusual Drilling Conditions in New 
Engineer, November, 1931. 
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while screwing-up) the pipe is being made-up too rapidly 
The chances of pipe string failures may be greatly reduced 
by close inspection and by proper cleaning and leading ¢j 
the joints before stabbing. 

The consistency and weight of mud fluid used in floating 
in casing has a vital bearing on the speed and SUCCESsfy) 
landing of the pipe. When the mud is too thick, circulation 
is likely to become sluggish and perhaps stop entirely. i 
pumping is continued after such a condition has arisen, the 
mud in the hole will become highly compressed and ulti. 
mately will form a bridge. Thick muds are Particularly 
troublesome where small clearances are to be found between 
casing strings as the greater friction of flow in such Cases 
would practically make it impossible to gain free circulation 

Cementing Problems 
Increasing depths of casing land points have been jn 


Stru- 
mental in requiring a quickening of cementing time, 


as Nnatu- 
rally a greater period of time is required to place a 
behind a longer casing string, and the time consumed must 
not exceed the time in which the cement will set, 
Where an exceptionally long string of casing is to } 
cemented, it is desirable not to hasten the setting of cemen; 
because of the time required to pump this cement into the 
proper place, and it may be difficult to obtain the desired re. 
sults if the pipe sets tightly in the hole. It is common when 
a long string is to be cemented to start the cement into the 
well with an increased water ratio and reduce the water 
content as the end of the cement is reached. This makes 
it easy to pump to its place on the outside of the casing 
because the first run of cement is quite thin and when the 
column of cement is in the place, the heavier mixture is a 
the casing shoe where strength is especially desired. 
Cementing companies have made great progress in quick. 
ening cement pouring time, and have been able to success 
fully cement at great depths. The speeding up of cement 
operations has been obtained by arrangement of mechanical 
equipment and the use of additional cement trucks of the 
large, heavy pressure type, together with a better knowl. 
edge and understanding of cement engineering phases. 
Another factor entering into the cement field as holes are 
bored deeper and deeper, is the increasing temperature at 
the bottom of the hole. The Mid-Kansas Oil & Gas Com- 
pany and Petroleum Corporation’s Preston-Culp 
No. 6 was estimated to have a bottom hole temperature of 
10,000 feet. The increased temperature 
has the effect of accelerating the setting time of cement, 
and to overcome this problem, operators are using many tons 
of ice to cool the circulation mud prior to cementing. 


Ramsey 


200 degrees F. at 


he mechanical details of cementing long strings are prat- 
tically the same as for short strings, except for the need ot 
increased speed and consequently greater pressure. These 
details include actual placing of the cement into the mixing 
chamber and pumping of the mixture from there to the wel 
and then to the desired position in the hole. 

Equipment for this purpose includes self-contained and 
Two or more trucks are used a 
each well, depending upon the conditions. These truck 
pump units are so connected that the pumps may be cott- 
pounded, when pressures up to many thousand pounds are 
possible. 


self-powered motive units. 


_ Prior to the cement operations, engineers must determine 
where the pipe is to be set, amount of cement to be used, 
and must also see that the hole is properly prepared and the 
right connections are made. 

[It has become a field practice on deep tests to recondition 
the rotary mud before cementing. This is done by screen 
ing it, which removes large particles that might clog up the 
hole after the new pipe string is in place. Frequently, com 
mercial clays are added to the mud so as to increase 
velocity and viscosity. 
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~ Tubing and Wax Troubles 
| Are Over RIGHT NOW! 


pe 
5 
2 





















STU] 
tion 
: = K d Sucker Rod “B “s d W 
:. = ennedye Sucker Ro oots” an ax 
a == Preventers, are assembled of the finest bear- 
a ly e . . 
- cy ing surfaces known to science and engineer- 
ASES . + 
ion | 4 ing regardless of price. 
7 , 4 
we i Stop tubing wear 100% 
“ . . . f 
nent | G d Stop whipping and fatigue 100% 
» . P 
must udaranteed to: Reduce rod trouble and unscrewing 60 to 80‘ 
| Reduce Power consumption 10 to 30‘: 
) be ° 
a Increase Production 10 to 30‘. 
) the . . . . . 
"i 3-Point Support—Minimum Friction, Weight and Restriction 
vhen 
) the “BOOTS” TO FIT ANY DEPTH, TEMPERATURE OR CONDITIONS 
Vater P 
lakes : 
sing, 
a 
1 the 4 
1s at 
wick- 
Cess- 
—_ Die Cast. Frictionless alloy con- Body of steel, stainless. Inserts of Body of steel, stainless. Stain- 
nical taining copper, aluminum, zinc, “Gramix”, bronze or hard rubber. less balls incased in_ special 
f th etc Has characteristics of cast “Gramix” is a graphite metal mixture; bronze housing. Mechanical fea- 
the iron. Strong and durable. graphite for lubrication, metal for tures insure lubrication of balls 
10w!- ; P strength Deposits coating on tubing, on every stroke Locking screws 
4 Die Cast. Each reducing friction to the nth degree. hold the “Boots” on. 
. 74” Rod, 27 7 Tubing $0.75 on a ‘ k we Eact 
$ are s” Rod, 3° Tubing 60 34” Rod, at) aaa an %4” Rod, 212” Tubing $2.25 
re at Goodyear’s New Oil Resistant 73” Rod, 3” Tubing 2.05 7%” Rod, 3 Tubing 2.35 
Com- Rubber. Same design ink, a Certified Bronze Inserts. Each 
mn : sities E: 44° Rod, 2%" Tubing $1.50 
Cal Red, 3° Tubing 8°59 74" Rod, 3” Tubing 1:55 
re of Hard Rubber Inserts. Each 
oe 34” Rod, 214” Tubing $1.00 
ature 7%" Rod, 3” Tubing 1.05 
ment 
r 
mn Kennedye Wax Preventers 
‘ Body of steel, stain- 
prac: Wax Preventers are used only in that bees. Wings of beoune, 
ed of portion of the tubing in which wax eae ae ee ae 
These forms. Using 1 Wax Preventer for each pn gence: lil 
xing . ° o stroke 
al wm a, length of pump stroke, with 2 to 3 pre atiage - 
> Well ‘ * ‘ " ee _ 4%," od, 212” Tub- 
4 ’ + a Boots” per sucker rod to center rods ing. Each $2.00 
1 and ee a in tubing. a aor 
sed at 
truck This is the way the “Boots” Save Your Company $1,000.00 to $10,000.00 Per Well Per Year. 
ax reventers work 
com BP ak Sw iad Costs Only $100.00 to $200.00 Per Well. 
Is are 2! 5” and 3” uibiinn. ° ‘ ‘ 
Order Now Through Continental, Frick Reid, National or Oilwell 
rmine Supply Companies. 





used, 


“| KENNEDYE OIL FIELD DEVICES CO. 


one Railway Exchange Bldg., St. Louis, Mo., U. S. A. 


creen- 
up the 1 07 


yen /o OFF ON THIS SPECIAL TRIAL ORDER UNTIL MARCH 31, 1932 


S its . . . + 
at Orders Shipped in Rotation as Received 
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The 


Record-Breaking 


Performance 
of a Gas Compressor Unit 


By C. J. WATSON, Cities Service Gas Company 


service of 


RESENT-DAY loads and 


tion systems are essentially 


gas transporta- 


dependent on the per- 


formance of their prime movers. 
Foremost consideration must be given the compressor 
a constant volume of gas is available 
industrial 


units. Through them 
at distant markets, and the variable demands of 
and domestic loads met. 


Care and deliberation must govern the selection of types 
and sizes of compressor units, not only to meet present 
requirements but future expansion and possible standard- 
Much is expected of them. Mechanical simplicity 
and reliability are essential; economic operation a 
Performance, the total of all virtues embodied in t 


ization. 

neces- 

sity. } 

unit, can only be determined by constant Gperation. 
Noteworthy from the above 

standpoint is the recent per- 

formance of a gas-driven 

compressor unit on one of the 

eathering the 

Cities Service Gas Company. 
This 


type in common use 


systems of 


compressor unit, a 


over the 








The Altamont compressor station of 
the Cities Service Gas Co. in Labette 
County, Kansas. 


Ne 


E. W. Keller, operator of the Al 
mont station, and the compen, 
which made an_ exceptional on 


onion maseeemenene. 
—. 





widespread gathering systems 
of the gas industry, is the 
nucleus ot the “One Man” 
\Itamont booster station Io. 
cated in Labette county, Kan, 
It is composed of 1—85 H.P. 
horizontal, 


single stage, 4. 


C\ cle, single-acting gas 


n- 
gine: direct-connected to a 
12'2"x20" compressor cylip- 
der. In addition the engine 
belt drives a 3 centrifugal 
water pump for circulating 
cooling water. 

When recently shut down by the pressure dispatcher this 
compressor unit was found to have completed an unbroken 
run of 6 months, 12 days, 7 hours and 15 minutes without 
a single interruption, accident or shutdown. 


Thoroughly examined and checked after this run the en- 
tire machine was found to be mechanically true and smooth. 
No loose or worn parts were found and the ignition system 
was in excellent condition. Cities Service Oils were used 


exclusively for lubrication. 


Although the station operator could not be constantly on 
duty during the time he was at the station he made par- 
ticular note of its condition when. there. By caretully 
watching for sources of possible trouble and correcting them 
before even minor trouble developed the unit was kept in 
operation constantly. Particular attention was given to the 
sufficient quantity of oil 


reaching the bearings and other points of lubrication. This, 


lubrication system to imsure a 
in connection with a clean station preventing accumulation 
of dust about the unit, is one of the reasons for its good 
run. 


Considering the fact that during this run the unit was 
constantly under fluctuating intake and discharge pressures 
with compression ratios ranging from 3.5 to 15.2; that the 
slightest loosening of a mechanical part or decrease in flow 
of oil or water would have caused the automatic cutouts 
to stop it: 


aged lower than that claimed by 


that in all phases of operating economy it aver- 
the manufacturers, and 
that being under only one man operation it could be watched 
only part of the time, surely this unit is entitled the rating 
other credit due 


of excellent in performance and any 


its record 


on the basis of 


run. 
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Consranr care and unceasing vigilance in manufacture explain why J & L 
Seamless Pipe holds its enviable place in the estimation of pipe users. Five 
men out of every six in the Seamless Tube department make the pipe—the 


sixth man inspects it. He’s on our payroll, but he works for you. 


One of the many inspections is the checking of thread taper. With this 
taper right, both on pipe and in couplings, strings of pipe make up easier 
and quicker. The coupling covers all the threads. It never goes on too easily, 
yet never needs forcing. Every pipe thread has full bearing with the corres- 
ponding thread on the coupling. Tight joints are assured, and every por- 
tion of the thread does its full share in transmitting pull, 
and resisting mechanical strains. Couplings can be 
backed off easily and used again, for the threads are 


not rolled. They stay sharp and accurate, 


Critical J & L inspectors make enthusiastic users. They 
also make the J & L mark on Seamless the stamp of uni- 


form quality, dependable service,and long-time satisfaction. 


JONES & LAUGHLIN STEEL CORPORATION 


AMERICAN IRON AND STEEL WORKS 
JONES & LAUGHLIN BUILDING, PITTSBURGH, PENNSYLVANIA 
Manufacturers of Seamless and Welded Casing, Tubing, Drill Pipe and Line Pipe, and 
J&L Welded Steam, Gas and Water Pipe in both Black and Galvanized 


STEEL Also makers of Bars, Shapes and Plates, Reinforcing Bars, Cold Finished Steel, Junior Beams, Steel 
Piling, Fabricated Structural Work, Steel Barges, Wire Products and Tin Mill Products 
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Latest Activities in the Oi E ields’ 





—_ ~ TEXAS—Production, 1931—330,720,000 Barrels 

‘ : » ° . ris - 

! % 65e | MATERIAL decline in of the drop was in the East Texas fields, but must be con- 
| ME aro | activity of Texas was. tributed to high waters and impassab le conditions of roads 
; ' noticeable for last which prohibited transporting of equipment to new well 
‘ month. The greatest portion sites. Because of the conditions now 


affecting ACtivities 
the decline cannot be considered permanent. 


The state had 356 locations, 408 completions, 333 rigs 
and 624 drilling wells for the month of January. 


Following is a tabulated report of the active areas: 











POOLS 
East Pan- 
© ps 
Texas handle Van Refugio 
Number of Permits 225 yr 6 1 
January Completions 272 9 5 1 
° Number of Rigs.... 79 10 1 0 
FORT STOCKTO wo, Number Drilling Wells 536 25 8 3 
) Gravity of Oil 40 40 36 26 
Depth of Production 3600 2900 2600 6500 
\ Y . Type of Tools Used... Rotary Rotary Rotary Rotary 
.  ] 178 :> Number of Casing Strings 2 2 2 2° 
. ‘S + 
57 
aati Pa 
OKLAHOMA 
. Production, 1931—177,750,000 Barrels 
CALIFORNIA : MRTLESYILE 


Production, 1931—188,575,000 Barrels 


California had 
a total of 14 com- 
pletions during 
the month of De- 
cember, during 
which time 15 
new locations 
were staked, and 
140 tests were 
drilling, while 15 
locations were 
listed as rigs. 








California activity 
continues to be very 
routine, with all prom- KERSFIELD 
ising areas heavily reg- 
ulated as to both drill- 
ing and production. 


Operations in the field continue to remain quite low in 
ae Oklahoma, with the principal activity at Oklahoma City. 
A slight increased interest is being shown in several wild- 
LOS ANGELES cats in the Seminole district. 


A survey of activ- . HUNTINGTON Following is a summary of Oklahoma's activity: 


care a 7 . POOLS BEACH ate 
ities in principal fields PI I Kettl Entire Oklahoma 
o b* re or < be ~* “ 
follows: aya ong ett eman , Ceate City 
Del Rey Beach Hills Ventura ‘S, ; ; g 
Number of Permits 1 1 0 1 Number of Permits HS . 
; et 
January Completions 0) 3 1 1 January ¢ completions 52 b 
Number of Rigs | 1 () 1 Number of Rigs 48 41 
: *. . , ) 
Number Drilling Wells 3 15 10 3 Number Drilling Wells 126 “ 
Gravitv of Oil 23 TA 60 20, Gravity of O1l 36 (average) « 

« 7 : 3 7 < 7 ‘ rT. ; > on " a > C: ' Rotary 
Depth of Production 6000 7000 8300 7800 lype of Tools Used ger Cab ; 
rh ae , r ‘Tr 7 “acy yr Strines aries “ 
[ype of Tools Used Rotary Rotary Rotary Rotary Number of Casing String xi : bbl 

*All statistics as of February Ist Figures on maps indicate average prices of crude oil per DD. 


@ Denotes oil and gas fields. 
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Patent Flattened Strand 


‘HERCULES 


Rotary Drilling Lines 


are exceptionally well qualified to meet all the 
requirements of rotary work. Some of the spe- 
cific reasons for their superiority are: 





(1) They offer maximum resistance to “drum 
crushing" because of the small center and 
the keystone shape of the strands. 


(2) Size for size these lines have more 
strength than any other type of rotary line, 
and the large, flat surfaces where the 
strands come together reduce the possibil- 
ity of the wires nicking or cutting each 
other. 
(3) This line offers greater resistance to 
wear, both because of the "HERCULES" 
quality and because the construction is such 
that surface wear is evenly distributed over 
four of the outer wires in each strand. 
The various features that increase the strength 
and wearing ability of these lines, also make them 
dependable and economical. Why not take advan- 
tage of the saving that they offer? 
Made Only by 


A. Leschen & Sons Rope Company 


ST. LOUIS 
New York Chicago Denver San Francisco 
Los Angeles—2416 East 16th Street 
Distributors 


CASEY & NEWTON 
1106 Benedum Trees Bldg., Pittsburgh, Pa. 
HINDERLITER TOOL COMPANY 
Tulsa Bristow Okemah Oklahoma City Seminole 
Big Spring Borger Eastland Longview 
Odessa Overton Pampa 
Hugoton and Wichita, Kansas Hobbs, New Mexico 
NORVELL-WILDER SUPPLY COMPANY 
Beaumont Fort Worth Houston Kilgore Longview 
Refugio Shreveport, Louisiana 
OSBORN MACHINERY COMPANY, Inc. 
Clarksburg, W. Va. 
PARKERSBURG SUPPLY COMPANY 
Parkersburg, W. Va. 
UNITED PIPE AND SUPPLY COMPANY 
Charleston, W. Va.—Paintsville, Ky. 
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ARKANSAS 
Production, 1931—15,425,000 Barrels 


end of last 
new 


at the 
only 


drilling tests 
which time 
completion. 


and 27 
during 
and but one 


There were 8 rigs 


month in Arkansas, one loca- 


tion was made 
drilling 
formations frequently carry 
usually soft and 


Rotary tvpe of tools are used by contractors for 


purposes in the state, where 


large gas pressures and are cavey. 





LOUISIANA 
Production, 1931—22,325,000 Barrels 





new drilling 15 rigs 


activity of 


Thirty-one permits, 27 
and 7O drilling wells comprised the oil field 
Louisiana during January. tools are 


both the Gulf Coast and 


completions, 
Rotary operated in 
North Louisiana areas. 

In Mississippi, east adjoining neighbor state of Louisiana, 
there 9 completions, 9 rigs and 20 active drilling tests. 
The this state is centered around the Jackson 


vas region. 


were 
activity of 


® Denotes oil and gas fields. 
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KANSAS—Production, 1931—37,950,000 Barrels 


here were 43 new drilling permits and 33 completions 
in Kansas during January, while 
ing tests were carried on the activity 


made 39 rigs and 69 drill. 


report. Both rotary 
and cable tools are used in the state, with the latter the most 
common. 

Interest is at present centered in the new area along Ells. 


worth Arch, covering Ellsworth, Barton, Stafford and 
Lyons counties. 
POOLS 

Sedgewick Ellsworth MePherson 

County \rch County 
Number of Permits 2 g 14 
January Completions 8 1 Q 
Number of Rigs l 5 13 
Number of Driiling Wells 10 8 » 
Gravity of Oil ; 39 37 38 
Depth of Production 2900-3500 3200 2900-340) 
Type of Tools Used Rot.-Cab. Cable Rot.-Cable 
Number of Casing Strings 2 4 ? , 











LUTE ROCK 





Bi snes 


oSYACKOVER 


god AL 55e 


WYOMING 
Production, 1931—14,725,000 Barrels 


There 
in Wyoming last 





drilling tests 
tests in the 


3 completions, 10 rigs and 68 
Practically all the 


tools. 


were 
month. 


state are drilled with cable 


> 


—_. 
= i. om - 





Figures on maps indicate average prices of crude oil per bbl 
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NEW YORK 
Production, 1931—3,400,000 Barrels 
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PENNSYLVANIA 


abl Production, 1931—11,225,000 Barrels 

? A total of 46 tests were completed in Pennsylvania last 

= month. The state had 18 rigs and 75 drilling tests. New 
York had 11 completions, 2 rigs and 15 drilling tests. Drrill- 


ing in both states is conducted with cable tools. 





{ ILLINOIS 
| Production, 1931—4,850,000 Barrels 


lllinois had but 
one completion in its 
oil fields during the 
month of January, 
and had no rigs and 
while 20 
drilling 
bounda- 


locations, 
tests 


within its 


were 





ries. 

Standard tools are 
used by operators to 
drill the oil tests in 
the state, 
ducing 
shallow 


where pro- 
horizons are 


easily reached. 


and usually 












© Denotes oil and gas fields. 
Frpruary, 1932 
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KENTUCKY 
Production, 1931—6,490,000 Barrels 


\ total of 38 tests were completed in Kentucky last month 
The state had 7 and 65 drilling 
but 13 drilling tests on its 


lennessee had 
Cable 


rig’s tests. 


tools are 


activity report. 
used by operators in both states. 





ee yilléo 


ENN’E SSEE 


TENNESSEE 
Production, 1931—8,000 Barrels 





OHIO 
Production, 1931—5,315,000 Barrels 






the 
and 35 opera- 
Cable tools 
state, where 
and 


There 70 completions made in Ohio during 
month of January, 
listed 


for 


were 





and 120 tests were drilling 
as rigs and new 
all drilling 


comparatively 






locations. 
the 
shallow 


tions were 
are utilized 
producing 
reached. 






purposes in 





horizon are easily 
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WEST VIRGINIA 
Production, 1931—4,480,000 Barrels 







A total of 51 completions were made in West Virginia, 
and 35 drilling tests comprised the remainder of 
the state’s oil field operations. Standard tools are 
conduct drilling 





25 rigs 






used to 






operations. 






Figures on maps indicate average prices of crude oil per bbl. 
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NEW MEXICO 
Production, 1931—15,250,000 Barrels 


a ee Sees 
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| $ FARMINGTON 
50¢ 


QSANTA FE 
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ial 
<= 





3 completions during the 
time there 
This continues to 


The state of New Mexico had 
month of January, at the 
4 rigs and 50 drilling tests in the state. 


show in the activities of the 


close ot which were 


state 


New 


Rotaries are 


a slight decline 
used in Mexico, 
number. 


Both and cable tools are 
with the former predominating in 
used primarily in the southeastern section of the state, 
around 4000 and upper heavy 
frequently encountered. 


rotary 


where 
producing horizons are feet 


pressure gas horizons are 





MICHIGAN 
Production, 1931—3,730,000 Barrels 


The state of 
had 


coni- 


Michigan 
7 tests 

pleted in the 
month of Jan- 
while 44 
rigs and loca- 
tions and S86 
drilling 
listed on 
the state’s ac- 
tivity report at 
of the 


uary, 





wells 


were 


the close 
month. 
Operators of 
this state do 
their drilling 
with cable 
tools, 
in a 


except 
few in- 
where 
tools 


stances 





rotary 
have 


been used. 


@ Denotes oil and gas fields. 
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MONTANA 
Production, 1931—2,855,000 Barrels 








pe eal oF 




















ee 


16 rigs 
tools are the 


Montana had 3 completions, 
for its month’s activity. Cable 
hole in the 


and 55 drilling tests 
most common 
making 


means of State. 





COLORADO 
Production, 1931—1,510,000 Barrels 








OAK CREEK 










ae ie 


dak « 
| 


This state aaa id 1 completion, 
at the January. Both 
used for drilling purposes in the state. 











and 70 drilling tests 
and cable tools 


13 rigs 


close ot rotary 





INDIANA 
Production, 1931—830,000 Barrels 


enicaco Ot ee) 

— > a 

were 8 a 14 
/ 


L “ag i 


There 


oil tests com- 


pleted in Indiana FU WAYNE V 
during January. . 
Other oil field ac- > ha 
tivity was com- = Her %Oe\ 
prised ot + rigs . hee 
and 54 drilling x o. | 
tests. x. iw > 
; o* aren 4 
Standard tools ae a | 
are the most \ : 


common means of 


reaching the shal- % ; 
\ 
low producing ba a 
hori hich i OE dl 
1orizons, which a, \ 
offer no perplex- \ all 
ing drilling prob- v/ 
lems in reaching. \ ! 
andl 





Figures on maps indicate average prices of crude oil per bbl. 
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MISSOURI VALLEY PIPE 
LINE COMPANY 


Missouri Valley Pipe Line Co., Omaha, 
Nebr., which has been steadily piling up 
an imposing construction record since the 
line was started about two vears ago, is 
rumored to be making plans to extend 
their main line system further north to 
the Twin Cities in Minnesota. At the 
present the company is engaged in laying 
a 30-inch line to a border station at 
Omaha, to deliver gas to packing plants 
in that city. All efforts heretofore to 
make connections with industrial loads 
in Omaha have resulted in rebuffs. 


P rogress of Major Pipe Line Wor 


By J. H. DAMERON 


LTHOUGH no definite announcements have been made concerning thy 
A construction of new major pipe lines, rumors continue to filter throuct 
that several new lines will be started soon. Possibly of some form oj 
tariff being passed by Congress is known to have spurred several companie; 
to complete plans for expanding their existing systems by increasing Capacities 
and building new arteries. 
In the natural gas transporting field present indications point to considerable 
work for 1932, but the greater part of this work is not expected to materialiy: 
for some time. Considerable work may be started soon in the construction oj 


J lateral lines and city distribution plants. 
Way, JS ' 
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STANDARD OIL CO. OF CALIFORNIA 
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ester° 


gum Indicates completed portion of line 
q@ummmms =[ndicates proposed route of line. 
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STANDAR 


CALIFORNIA 


Standard Oil Company of California has almost completed 
construction of its &-inch line from Kettleman Hills to 
Estero terminal on the Pacific. This line was. started 
ahead of schedule to keep numerous employes in employ- 
ment during the winter. With the exception of few miles 
more to be laid and some odds and ends the line is complete. 


| 


| 
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N a 26-in. California natural 
gas line, each welder averaged 
12 to 14 Lindewelded joints a day, 
in spite of scorching heat and rough 
mountain country. Every joint tested 
strong and tight. 
This record is by no means ex- 
ceptional for this Process. 
Lindewelding has madea savingin 
welding speed of from 30 to 60 per 
cent. on thousands of miles of pipe 
lineandhasreducedtheconsumption 
of welding material 35 to 40 percent. 
Lindewelding can be done with 
ordinary blowpipes or with special 


EVERYTHING 
FOR Oxwetowe 


Ane Curtine 


UNDE OXYGEN 


OVNSOL WED acHTviOme 


apraeatys ane 
surmvies 





UNION CaRBioE 


126 Producing Plants 





apparatus which makes welding 
almost automatic and further in- 
creases its speed. Experienced weld- 
ers quickly master this new method 
of oxy-acetylene welding; begin- 
ners learn it more readily than other 
methods. 

For pipe line builders who want 
greater speed at lower cost, Linde 
Process Service has developed pro- 
cedure controls for Lindewelding. 
These are offered to all Linde cus- 
tomers without charge. Our nearest 
district office will be glad to give 
you all the details. 


UCC) 


IN CANADA, DOMINION OXYGEN COMPANY, LTD., TORONTO 


627 Warehouse Stocks 





at a daily Speed 


of \4 JOINTS 





Coery step in 


a Lindewelded 


PER MAN... 


Lindeweld technique differs from neutral 
flame welding technique in that it employs 
a special rod, a special flame adjustment, 
and the “backhand” method of blowpipe 
manipulation. Our motion picture, “The 
Lindeweld Process for Pipe Line Con- 
struction,” shows the actual steps in mak- 
ing a Lindewelded joint. Pipe line officials 
and welding or engineering societies may 
borrow this picture free of charge. It is 
furnished in 16 mm. and 35 mm. safety 
film and can be obtained by writing to any 
Linde District Office. 


rai 











THE LINDE AIR PRODUCTS COMPANY 


Unit of Union Carbide and Carbon Corporation 


Atlanta 
Baltimore 
Birmingham 
Boston 
Buffalo 
Chicago 
Cleveland 
Denver 


District Offices 
Detroit 

El Paso 
Houston 
Indianapolis 
Kansas City 
Los Angeles 
Milwaukee 
Minneapolis 


New York 
Philadelphia 
Pittsburgh 

St. Louis 

Salt Lake City 
San Francisco 
Seattle 

Tulsa 





LINDE OXYGEN 





PREST-O-LITE ACETYLENE * 


OXWELD APPARATUS AND SUPPLIES - 


UNION CARBIDE 
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LYCOMING NATURAL GAS CORPORATION 
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O 
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Winding up construction work on its main line the Ly- — start deliveries to a distributing company at the terminal, 
coming Natural Gas Corp., builders of a 20-inch coupled While not verified the Lycoming Corp. is reported plan- 


line from the Tioga area to Syracuse, N. Y., is ready to ning expansion of its new system. 





STANDARD OIL CO. OF NEW YORK 





Arkansas Pipe Line Co., Shreveport, La., has leased an spots where necessary and washed so that a clean product 
8-inch line built by the Texas Pipe Line Co. and running may be shipped. The line was formerly used to transpot 
from Shreveport to the Gulf Coast and is using the line North Louisiana and Arkansas crude to the Coast. 
to ship gasoline south. The line is being re-conditioned in 


q@mmmme Indicates completed portion of line. 
qm Indicates proposed route of line. 
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Why good time was 
made in laying this dredge. . . several launches. . . three barges 


...about 2400 feet of 12-inch NATIONAL 


Pipe for each of six lines reaching from shore to 

© S i D D | shore. . . suitable river clamps for welded joints 

M | S S ‘ ... valves and headers to gather together the six 

12-inch pipes at each end, terminating in two 

i N 18-inch lines. . .enough 18-inch NATIONAL Pipe 

. to extend, double, from the water's edge to the 
| 


bluff on either side. . .a small army of men... 
a sound plan and courageous, capable super- 
vision. And so the Mississippi River Crossing at 
Muscatine, Iowa, on the Chicago Natural Gas 
Line of the Continental Construction Company, 
was completed by the Pacific Bridge Company 
in thirty-four working days. 












The use of NATIONAL Pipe for this crossing of 
the Mississippi agrees with the prevailing prac- 
tice of engineers on difficult undertakings. For 
such important projects, the well known strength, 
ductility and durability of NATIONAL Pipe 

have made it— 

America’s Preferred Wrought Pipe 
for River Crossings 


\ NATIONAL TUBE COMPANY, Pittsburgh, Pa. 
Subsidiary of United is States Steel Corporation 
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UNIFORM | 
| THICKNES 
| the 


SEAMLESS STEEL PIPE 


Fy BRUARY, 1932 
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UNIFORM WALL THICKNESS 
is an outstanding feature of all 
“STANDARD” SEAMLESS Steel 
Pipe ... It is your guarantee 
of uniform strength, safety and 
dependability . . . A seamless 
pipe in which you can place the 


utmost confidence. 


SPANG,CHALFANT & Co., INC. 


General Offices: 
Clark Building, Pittsburgh, Pa. 


Sales Offices: New York, Boston, Pittsburgh, 
Chicago, St. Louis, Tulsa, Los Angeles, 
Dallas, San Francisco 
Welded Mills: Etna, Penna., Sharpsburg, Penna. 


Seamless Mills: Ambridge, Penna. 









©The Month’s Activities in Refining 


By FE. R. STALEY 


EFINERS in all divisions made further reductions in 15,000 barrels per day of crude, this to be processed in two 


crude throughput during the past month. 7,500-barrel-per-day distillation units. 

The Continental Oil Company is installing new screening The Somerset Refining Company will build a small 
and conveying equipment to handle petroleum coke at gyery at Somerset, Ky. ° Te 
Ponca City. Additional anhydrous ammonia storage is : ; . 
being erected to take care of tank car receipts of this Operations were started at the new 1,000-barrel refinery 
material. at Bowling Green, Ky., by the Bowling Green Refining 


Company. George McGinley is president of the company. 
The plant was designed and built by the Leader Iron Works 
Ine, 


The Coastal Petroleum Corporation is scheduled to start 
operations early this month. Distillation equipment was 
furnished by J. P. Devine Manufacturing Company, Inc. 
It is a combination skimming and viscosity-reducing unit 
for East Texas crudes, and is equipped with a tower on 
which three grades of gasoline cuts are simultaneously pro- 


By-products of petroleum and natural gas were discussed 

at the January meeting of the American Chemical Society 
‘ ; en ea af) 
Oklahoma petroleum section, in Tulsa. Dr. Sidney Borp 
; yresented a paper on alcohol production and other sy oa 
duced, together with a kerosene stream. P pay yntheties 
from petroleum. 

The 4 Yevine ; fac rine C ‘ ’ signe > = + ‘ 

ame J, F- : eats Manutacturing ¢ ey i igned A number of important papers on motor fuels and lubri- 
sceeteoty © ‘nt necessary mac te 6,000- : a 
Se ee nece a “*g form a ae Sew? cants were presented at the annual meeting of the Society 
varrel daily capacity unit, which was erected on Blakleys — 6f Automotive Engineers, January 25-29 in Detroit. 
Island in Mobile Bay. 





pe we . Classifications for free-wheeling lubricants were discussed 

Che new cracking unit of 1,250 barrels charging capacity in Washington, D. C., January 21-22, at a joint session of 
at sradtord, Pa., is producing gasoline above “9 octane Committee D-2, A. S. T. M.; Specification Committee of 
number from Pennsylvania gas oil. This unit was built the refining division A. P. I.; and the S. A. E. tubeless 
for the Kendall Refining Company by the Arthur G. McKee : 
Company of Cleveland, Ohio. 


division. 


Natural Gasoline 


Federal Oil & Refineries, Ltd., will build a small plant Twenty-four representatives of the Shell Petroleum Cor. 
at St. John, N. B. poration’s gasoline department met at Ponca City, January 
Rio Oil & Gas Company will build a 350-barrel plant at 15th, to discuss operating and safety problems. They were 
Rio Grande, Texas. from the states of Oklahoma, Texas and Kansas, §, §, 
Arthur G. McKee & Co., through Schneider et Cie, Paris, Smith, general manager of the department, presided. 
has been awarded the initial contracts in connection with The Phillips Petroleum Company has been awarded a 


a $15,000,000 oil refinery project in France. The contract Jarge contract by the U. S. Army Air Corps for fighting 
for primary crude distillation equipment is for a total of ade aviation gasoline with an octane number of 87 and 
5 end point. Natural gasoline with the addition of | 
tetraethyl lead will be furnished. 
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The IDEAL Seamless Pipe TURN 


ADVANTAGES OF CREASED TURNS: — 
ONE—Tangents may be of any desired length 


at either end from a minimum equal to the 
nominal diameter of the pipe to a maximum 
governed only by the commercial lengths of 
pipe. 


y 7 
TWO—The Tangents remove line welds from 


the location of compound stresses due to ex- 
pansion. 


THREE—CREASED TURNS are furnished to 


any desired angle. 


PITTSBURGH PIPINGY 
AND EQUIPMENT CO. 


PITTSBURGH, PA. 


43 RD ST. & A.V.R.R. 





FOUR—CREASED TURNS are made with radii 
equal to 1'2, 2 and 22 times the nominal diam- 


eter as desired, 


FIVE—CREASED TURNS come with ends bey- 
eled for welding or with flanged ends. 


SIX—Increased flexibility resulting in decreased 
anchor forces is obtained. 


WRITE FOR ADDITIONAL INFORMATION. 


BRANCH OFFICES 
Indianapolis New York 
San Francisco Chicago 
Cleveland Detroit 
Houghton, Mich Boston 
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Casing Recovery From Cable 
Tool Holes | 


BOUT 80 per cent of the drilling in the gas fields of tion with a slimy mud which greatly facilitated the running \ 

Carson and Gray Counties in Texas for the Texhoma in of casing. One to two tons of Aquagel was sufficient . 

y . . « ° . “ ° : ) 

Natural Gas Co. is being done with standard tools. assure a viscous mud behind all casing in the hole. When | 
i 


















































It is all contract drilling at approximately $2.75 per foot, the production string was cemented, the preliminary casings | 
the Texhoma Natural Gas Co. furnishing the rig and casing. were pulled from the hole with no trouble at all. Table 4 | 
At the beginning of the exploitation of this field there was shows a casing report on four wells drilled by this Operator: 
considerable discussion as to whether the rotary system or two wells used no Aquagel and two wells had been treateq 
the standard tool system could complete wells more cheaply with Aquagel in the foregoing manner. 
in this particular area. The results of the field tests (below) were so conclusive 
In this district approximately 1000 feet of unconsolidated that the field office of this company recommended that the 
sands and 1100 feet of salt rock must be drilled before en- casing in all subsequent standard tool wells be protected with 
countering the gas zone. The sand formation is water- an Aquagel-water mud. In view of the fact that the Tex. 
bearing and is so loose thai it caves around the casing, often homa Natural Gas Co. purchases all preliminary casing 
tight enough to prevent its subsequent removal. One of the this company now furnishes Aquagel free of charge to all 
operators in this field who recently had had experience with contractors to insure their maximum recovery of casing, 
the treatment of rotary drilling mud conceived the idea that Since the time of the initial application of this practice to 
if a viscous collodial mud were placed between the casing cable tool holes, there have been forty wells drilled in this 
and the formation, the sands would be prevented from seiz- district, thirty-nine of which have a record of 100 per cent 
ing the casing firmly enough to interfere with its removal. casing recovery. The usual program for preliminary cas- 
A mud was prepared in the proportions of 15 pounds of _ ing is: 
Aquagel per barrel of water and poured into the space be- 350 feet of 15'%4-inch A. P. I. Standard 
tween the casing and the wall of the hole at the rate of two 600 ben of 12%4-nch A. PL. Standees 
barrels per joint of pipe during the time that the casing was y : ; i : 
being run in. In addition to this, another assurance was 900 feet of 10-inch A. P. T. Standard 
had that the wall of the hole would be rendered less abrasive. This casing represents a value in excess of $4,600 and | 
Into each bailer of drilling water was placed 15 pounds of the expenditure of as little as $100 for Aquagel has thus | 


dry Aquagel. The motion of the tools mixed the Aquagel far assured a forty-to-one chance that all casing will be 
with the water and the finer cuttings and coated the forma- recovered in good order. 


TABLE A 


hienp Report oN Use or AQUAGEL IN CABLE Toor, WELLS 








WELLS USING AQUAGEL WELLS USING NO AQUAGEL 
Well—Burnett No. 29 A Well—Jordan No. 1 
Carson County, Texas Carson County, Texas 
Size Casing Run Unrecovered Size Casing Run Unrecovered 
20-inch 121 feet None 20-inch 141 feet 102 feet 
15'4-inch 280 feet None 15'4-inch 367 feet 286 feet 
12'%4-inch 813 feet None 12!4-inch 552 feet None 
10-inch 1287 feet None 10-inch 1074 feet None 
Total time pulling casing—24 hours Total time pulling casing—5/ hours 
Well—Frashier No. 1 Well—MeConnell No. 1 
Gray County, Texas Carson County, Texas 
Size Casing Run Unrecovered Size Casing Run Unrecovered 
15!4-inch 285 feet None 13'2-inch 380 feet 380 feet 
12'4-inch 537 feet None 12'%4-inch . 729 feet 250) feet 
10-inch 1243 feet None 10 inch 911 feet 296 feet 
Total time pulling casing—36 hours Total time pulling casing—240 hours 
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- Kendal 
Operating New| 


lubricants have long been known hae 
their excellent quality. The construe. 
tion program recently completed at this 
refinery makes it one of the most mod. | 
ern and complete both from the stand. 
point of lubricating oil and high quality 
anti-knock motor fuel manufacture, Jy 
addition to the new cracking unit - 
new testing and research laboratory 
and a new distillation unit were built 

The new cracking unit embodies the 
latest developments in_ refinery  engj- 
neering. It is producing a high qual- 
iF 


ity motor fuel testing above 76 octane 
Gray Tower installation for vapor phase treating of gasoline from new Dubbs unit at Kendall number from Pennsylvania gas oil, 
 , OR. The unit will crack gas oil or kero. 
HE Kendall Refining Company, Bradford, Pa., has  sene or reform straight run naphthas and _ gasoline. 
recently completed and put into operating a new crack- 


ing unit having a daily charging capacity of 1,250 Gray Vapor Phase Process 
barrels. This company was the second refiner of Pennsyl- The motor fuel produced by the new unit is treated in 
vania grade crude to install the Dubbs process, having in- the vapor phase by 
stalled two units in 1924. Three other refineries in this means of two Gray 



















































area have recently completed similar units, the Emlenton towers which oper- / 
Refining Company,! the Ohio Valley Refining Company, ate jin direct con- 
and the Pennzoil Company. nection with the unit. 
The Kendall refinery processes only Bradford grade crude. 
Its line of motor oils, bright stocks, aviation oils, and other 
— FRACTIONATING 
1The Petroleum Engineer, 
July, 1931. COLUMN 
REACTION 
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|| Refinery 
w Cracking Unit 


" The installation is shown in the photo- 
graph. During the past year the num- 
her of Grav tower installations has 


a increased rapidly. The process is op- 
5 erating successfully in direct connection 





\ with Cross, Dubbs, Jenkins, and other 
' types of cracking units. It produces a 
1 non-gumming motor fuel without de- 
\ creasing the octane number. The high 
! anti-knock rating of the cracked gaso- 
line is preserved. Some of the other 

advantages of vapor phase treating are 
- the elimination of acid, rerunning, and 
e the disposal of acid sludge. Usually 
I. valuable anti-knock compounds are re- 


Dubbs Cracking Unit at Kendall Refinery showing Alcorn Furnace on left. 


moved with acid from cracked or re- 
formed gasoline. ‘Treating costs and 
losses are minimized by direct vapor phase treating; the terial, and all other costs is usually below eight cents per 


total cost including royalty, depreciation, labor, treating ma- barrel of finished gasoline. The flow diagram shows the 
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Where Knock Rating 


Is a Problem 


Pennsylvania refiners, handi- 
capped by the low octane 
number of their gasoline, are 
installing modern equipment 
to improve this quality. 


In recent months four of them 
have selected Vapor Phase 
Refining to preserve the 
knock rating which their 
cracking and reforming units 
give them. In this way they 
know they will get a non-gum- 
ming, colorless, completely 
refined motor fuel with an oc- 
tane number at least as high 







































Vapor Phase Refining 
Helps Answer It 


as that of the raw cracked 
product—and at a low cost. 


These plants are already in 
operation. They show the 
refiners faith in Vapor Phase 


Refining is more than justi- 
fied. 


Whatever your crude, what- 
ever your cracking units, our 
process can help you. 


THE Gray Processes CoRrPORATION 
061-975 FRELINGHUYSEN AVENUE 
NEWARK, NEW JERSEY 
















































































layout of the Gray vapor phase treating process operating quired by the high compression automobile engines hac P 
in direct connection with the Dubbs unit. greatly stimulated the construction of cracking unite. 
cracking produces motor fuels possessing these meee 
Alcorn Furnace Straight run gasoline and naphtha can be cracked in re 
An Alcorn furnace is installed with the cracking unit to raise their octane numbers or anti-knock rating, It ‘i 
at the Kendall refinery. This type of furnace is installed not necessary to use a special unit to crack these light frac. 
at Emlenton, Pa., and at St. Mary’s, W. Va., on Dubbs tions, since the new units can crack any fraction of the i 


units. The Alcorn Combustion Company developed the crude, whether light or heavy, producing high octane 
radiant heat furnace as the most effective means of heating gasoline. ' 
oil in cracking coils; radiant and convection heat are 
separately applied to different parts of the absorbing struc- 
ture in the furnace. 


A special low royalty rate has been announced py th 
owners of the Dubbs process for cracking straight run on 
line or naphtha to improve the anti-knock value. Thijs low 
rate applies also to fractions in the crude or other chats. 
ing stock of a specified boiling range. This new rate will 


Some of the outstanding advantages of this type of fur- 
nace are the constant heat-input curve to the oil; its flexi- 
bility and efficiency in cracking a wide variety of charging 
stocks; a maximum capacity for a minimum furnace volume 
and effective tube surface, which results in a low mainte- 
nance and replacement cost. The heat input per square foot 
of effective tube surface is practically constant in the prin- 
cipal heating elements of the furnace. One of the exclusive 
features of the Alcorn form is the use of floor tubes for The table shows the yields and the octane numbers of 
the absorption of radiant heat only. the cracked gasoline produced from various crudes, fy¢l 
oil, gas oil, kerosene, and naphtha. 


undoubtedly extend the use of cracking. It is now possible 


(RRR CE 


and economical for a refiner to produce only gasoline hay 
ing a sufficiently high anti-knock rating to meet the market | 
demands, thus eliminating unnecessary storage costs or pe. 


ing penalized for low quality. 


The Dubbs unit at the Kendall Refinery was built by 
the Arthur G. McKee & Company, engineers of Cleve- 


; pes Cracking has become one of the most important methods 
land, Ohio, at the cost of $350,000. 


of producing modern motor fuels, and the percentage of 
cracked gasoline produced in the United States has stead 

‘ 7 : States has steadily 

All Cracked Gasoline ‘ 


increased, while that of straight run has shown a decrease 





The ever-increasing demand for anti-knock gasoline re- the past two years. 
OCTANE NUMBERS AND PERCENTAGE YIELDS OF CRACKED GASOLINES* i i 
Charge A. PB. 4. Grav. Cracked Gasoline Cracked Fuel Gas and 
Crude Oils: ot Charge Per Cent of Charge Octane Number Oil, Per Cent Loss, Per Cent 
Refugio, Texas 23.2 53.0 9] 31.7 15.3 
Santa Fe Springs 32.8 3.6 77 47 117 . 
Joiner, Texas 37.9 69.4 70 22.6 8.0 iy 
Oregon Basin 23.2 47.6 ia 49.1 3.3 
Lost Soldier 29.4 59.9 79 35.7 4.4 is 
Egbell, Czech. 19.7 55.9 89 36.5 76 
Hodonin, Czech. 23.6 61.0 86 29.2 98 
Nienhagen, Germany 26.6 57.4 75 34.1 8.5 ! 
Edessa, Germany 34.5 08.8 73 20).7 10.5 
Gasoline and Naphtha: 
Pennsylvania 58.7 83.7 76 5.4 10.9 
Pennsylvania Sf 84.4 76 4.8 10.8 
Kerosene: 
Pennsylvania . 46.1 81.2 75 8.5 10.7 
Mid-Continent . 39.1 69.2 81 a7 19.1 f 
West Texas 36.4 65.4 89 13.2 21.4 
California . 38.3 74.6 rH 9.3 16.1 
Santa Fe Springs 35.4 07.7 78 17.7 14.6 
Syria: ..... Sad 56.8 73 Zit 16.1 
Gas Oils: 
OE EBT. ct | | rere 33.3 65.2 80 15.1 19.7 
Coastal 28.5 61.0 Oo) 18.3 20.7 
Fuel Oils: 
Mid-Continent 24.3 56.4 76 37.6 6.0 
Oklahoma City 30.6 66.5 74 27.8 5.7 
Kansas 26.2 61.0 75 29 () 10.0 
Van Zandt, Texas 24.3 61.8 71 37 3 5.9 } 
East Texas 27.1 57.5 71 37.0) 5.5 L 
Joiner, Texas 27.6 53.9 74 35.4 10.7 a 
Pettus, Texas 36.7 69.6 fe 13.8 16.6 
California 17.8 38.9 7Y 61.0 0.1 ' 
Santa Fe Springs 19.8 40.9 75 51.3 7.8 
Kettleman Hills 28 3 58.6 80 31.0 10.4 a 
Pennsylvania 39.5 70.5 76 11.0 18.5 
Kentucky 23.4 55.1 76 44.0) 0.9 
Lost Soldier 28.9 56.1 80 34.4 9.5 
La Rosa, Venezuel: 5.7 6,7 78 70.7 2 
va Kosa, enezuela ssw ae 26.7 18 4074 2.0 
ILobitos, Peru 28.9 30.9 85 39? 9.9 


*Egloff, A. I. M. E., Feb. 18, 1932. 
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N THE construction of its 
West 


Texas to tidewater 


Texas Pipe Line Co. encountered one of its most diffi- 


cult stream crossing, the 150- 
foot crossing near San Marcos. 
To make the crossing perma- 
nent it was necessary to tie 
the line down with upset steel 
pins, set in concrete and bent 
over the pipe. 


The bed of the stream is 
solid rock and during dry pe- 
riods the stream is dry. Fol- 
lowing a heavy rain the stream 
frequently 
torrent, sometimes rising to a 
depth of 30 feet. 


becomes a raging 


When 
were about half through blast- 


construction crews 
ing a two-foot trench across 


the bed a storm caused the 


stream to rise. The line was 
rolled into the 
trench and_ the 


camping at the site, 


half-complete 

construction 
crews, 
were forced to climb into near- 
by trees to escape the rising 
water. 


rolled 
downstream by the swift cur- 
rent, ripped the line out of the 


logs, 


Boulders and 


trench and carried it down- 
After the water had 


receded sufficiently 


stream. 
to permit 
work the 
blasted 


crews to resume 


trench was 


teel Pins Used to Hold 





Pipe Line Stream Crossing 


12-inch 
near 


| louston, 


welded line 
‘Texas, 


from 


the trunk being swept 





Cleaning ditch in river bed. 


downstream 


remained in a precarious position during flood stage. A tree 


might be plunged down 


into one of the wide places in the trench, snag in the Pipe 


and rip the line out. 


lo make the crossing  per- 
manent it was decided to lash 
it down with upset. steel pins 
set in 


concre.e. These Were 


made with 1-inch steel bars 
cut in short lengths and upset 
by heating one end and batter. 
ing it. Air drills were used 


to drill 


approximately 


2-inch holes spaced 
20° feet 
on both sides of the line and 


every 
near the river clamps. 

The rods were set in the 
holes with the upset end dow, 
so the rod would set more 
rigidly when the concrete was 
poured. Water was in the 
stream at the time the repair 
was made and when the con- 
crete Was poured a piece of 
down spouting was used to 
After fill- 
ing each hole the rod was 


euide the concrete. 


down in. the 
concrete a few times to insure 


moved up and 


a better job. 


\fter 


crete t0 se 


permitting the con- 
a nearby repait 
returned and bent the 
reds over the pipe. 


crew 
The free 
ends 


were joined with cable 


clamps. and later, 











out to a depth of two —_ 
A . —_ D1 D 
feet. In doing so the — ‘RIVER 
side walls of the a 
ne somes 
trench were belled ee gee 
out at the top of the ae 
trench, sometimes to ee at 
a width of four to a eee ne 
five feet. Even with pene On 
> > e108 > a a amend 
the line weighted <==. “Sw = 
down with 2,000- St 
pound clamps = and ee ee 
with a foot of cover- ot an 
ing over the pipe it a = 
oe eee 
i ee 
sree 
ae 





BED 
pale ear 














when the stream per- 
mitted — the 
clamps were cut and 


cable 
San the rods electrically 
welded to make the 
os job permanent. 
oe Since tying the 
-- line down in_ this 
fashion the crossing 
given all 
The ditch 
filled with 


BY sulders. 


has not 
trouble. 


Was 





o-r 
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A Study of 
Efficiencies in 
| - our Cycle 











b 
n : fod s 
| _— == ] as Engines 
q ig. . 
| By M. V. COUSINS 
: United Gas Co., Bethany, La. 
e N any study of efficiencies in gas engines some reference 


must be made to theoretical efficiencies. It must be 


| understood that theoretical studies do not concern them- This makes the theoretical efficiency for this cycle a rela- 
r selves with the practical application of a certain cycle of — tively simple calculation, since the only variable that affects 
d operation. This discussion will concern only the four- the efficiency is the point to which the compression is car- 


cyele gas engine, although some of the material will be ried—that is, the ratio of compressions. Chart 2 shows 


: applicable to other engines. These engines operate on a_ this variation and gives a good idea of the theoretical pos- 
4 modification of the Otto cycle. A pressure-volume dia- sibilities of this cycle. It will be noted that the efficiency 
gram of this cycle is shown in Fig. 1, the phases of which rises very fast at first, with an increase in the ratio of 
are as follows, starting at the point A: compressions, but more slowly with a further increase. It 
he is evident that the most obvious method of raising the effi- 


First phase, A to B, adiabatic compression. 


ciency of a gas engine is to raise the ratio of compressions. 
Second phase, B to C, heating at constant volume. 


This is limited, however, by practical considerations and 














re 

n Third phase, C to D, adiabatic expansion. cannot be carried beyond certain points. 

_ Fourth phase, D to A, cooling at constant volume. , ws _ mom _ , 

he In discussing the necessary practical variations from the 

it To give a more descriptive account of this possible action ideal cycle that affect an engine’s efficiency, reference will 

n- in an engine, at the point A the cylinder may be considered be made to Fig. 3, on which the various points are desig- 

of as filled with an explosive mixture of gases. From the point nated. The ideal Otto cycle is shown in dotted outline. 

to A to the point B these gases are compressed, by the move- This cycle did not consider the necessities of taking in the 

I- ment of the piston, adiabatically, that is, without gain or charge before starting at the point A or of discharging the 

as loss of heat from the mixture in the cylinder. At the point burned gases at D. The full line outline shows an indica- 

he | B the mixture is fired through some agency external to tor diagram as might be obtained on a four-cycle gas engine 

ve I the gas itself, which causes the release of energy from the which, of course, includes the intake and exhaust cycles. 
gas in the form of heat, which in turn causes a rise in Starting at the point 1, which corresponds with the point 
pressure to the point C. At the point C the gases 

m- are completely burned and their burning has 

al caused the pressure in the cylinder to rise to its 

the highest point. From this point the gas is ex- 

ree panded through a return movement of the piston 

ble to the point D, again without gain or loss of 

ef, heat. Point D is the end of the stroke and from 

yer this point to point A the gases are cooled at con- 

le stant volume, which causes a drop in pressure to 

and that at the starting point. 

alls It must be understood that the above does not 

the represent the action that takes place in any en- 
gine, as this is impossible from a practical stand- 

the point. It does represent the theoretical engine 

this from which our modern four-cycle gas engines 

ie are developed. It might also be pointed out that 

am the actions of real engines are only variations 

‘el based on the above cycle, so that to obtain a 

a measure of what should be accomplished in a 





practical gas engine we must have a measure of 
the results that might be accomplished in an en- Fig. 2. 

gine operating on the theoretical ideal cycle. 

From these results we may study those variables that are A on the ideal Otto diagram, the cylinder is filled with an 
necessary from a practical operating point of view and explosive mixture. It will be noticed that the point 1 1s 
their effect on the efficiencies of an engine. somewhat lower than the point A, due to the partial vacuum 
: The cycle as shown in our diagram allows for no loss in the cylinder caused by the sucking in of the mixture. 
many part of the cycle. The expansion is carried only From the points 1 to 2 the mixture is compressed as from 
to the original volume, the heat loss being entirely in the A to B on the ideal card. The actual compression cannot 
cooling of the gases from the point D to the point A. be adiabatic, as the cylinder walls are hot and will transfer 
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heat to the gas mixture and the nature of the gases them- 
selves vary from the perfect gas considered in theory. 
This will cause compression on some exponential value 
which will vary not only among engines, but between dif- 
ferent times on the same engine. At the point 2 the charge 
is fired and the temperature and pressure rise rapidly. This, 
however, cannot be as rapid as the instantaneous rise con- 
sidered on the ideal cycle, as a small amount of time is 
necessary for the explosion of the charge and during that 
time the piston will move on the return or work stroke to 
the neighborhood of point 3. From this point to near the 
end of the work stroke the gases expand much as from 


C to D on the ideal card. During this period a great 
amount of heat is lost to the cylinder walls, since the gases 
are very hot and the cylinder walls relatively cool. This 


transfer of heat, together with the nature of the burned 
gases, causes the expansion line to vary greatly from the 
adiabatic of the ideal Otto cycle. 
in efficiency in a gas engine occur in this portion of the 
cycle. The first of these, the loss of heat from the gases 
to the cylinder walls, has already been brought out. The 
second is the loss of heat in the release and discharge of 
the hot gases. This begins upon the opening of the ex- 
haust valve at the point 4 and continues through the re- 
mainder of the stroke to 5 and through the exhaust stroke 
to 6. During this period the greatest loss is in the heat 
contained in the gases discharged, but there is a secondary 
loss in the power that is necessarily consumed in discharg- 
ing the burned gases. This loss is small, but is neverthe- 
less a loss to be accounted for and is sometimes greater 
than would be expected. At the point 6 at the end of the 
exhaust stroke the exhaust valve closes and the inlet valve 
opens. The piston makes its return stroke, taking in the 
new charge of gases. These gases must be sucked into the 
power cylinder, which again causes a small pump- 
At the end 
of the intake stroke we are at the starting point 


The two greatest losses 


ing loss similar to the exhaust stroke. 


and the cycle is repeated. Mechanical losses from 
e ‘ . . 50 
defective valves and piston rings cause losses over 


the entire diagram. 


a 
ww 


We might at this point discuss the losses that 
have occurred, with suggestions as to the possi- 


ESSIONS 
££ 
=) 


bilities for improvement. a | 
r 

1. Variation from ideal adiabatic on compres- &* 
sion stroke. This condition in general results in § 
only a small loss and in any event is beyond the ° 
control of the operator. a 


2. Variation from ideal during burning of the 
charge. The loss might be divided into four 
parts: 


a. Variation caused by loss from improper mix- 
ture. 


b. Variation caused by loss from improper ig- 
nition of the charge. 
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c. Variation caused by loss of heat from the ch 
the cylinder walls. 

d. Variation caused by the impossibility « 
charge instantaneously. 


arge to 


of burning the 


The loss from improper mixture is entirely within th 
control of the well-designed engines. The 
proper setting of the mixing valve is best attained by the 
use of the engine indicator, although approximate set 


operat ron 


; : Settings 
can be obtained by listening to an opening indicator cock 
The more efficient mixture will usually be the one With the 
quicker rise on the indicator card or the sharpest crack 
from an indicator cock. The ideal setting of the mixing 
valve would give a mixture containing neither excess s 


nor 


If there is excess gas its entire heat sta 
lost, together with the heat it takes up in its rise ‘ 
perature. 
carried off by the air in the exhaust gases. 


gas. 
rs ‘ in tem- 
With excess air the only loss is from the heat 
Since this loss 
is small by comparison to the loss through an excess of 
gas, it is always best when in doubt to lean toward ap 
excess of air. It is a fortunate condition in gas engines 
that the mixture that gives the greatest efficiency from 
burning is also the ideal mixture from the standpoint of 
explosiveness. It is to be noted that all the above depends 
upon the complete mixture of the fuel gas and air. If this 
condition is not obtained the results will vary greatly, but 
always at a lowered efficiency. It is vitally necessary from 
the standpoint of thermal efficiency that the mixture be as 
intimate as is physically possible. The true results of any 
test can only be obtained by an exhaust gas analysis. Any 
unburned combustibles found in this analysis are direct 
losses and the condition should be corrected if at all possible. 

The loss from the improper ignition of the charge js 
entirely within the control of the operator and should be 
given all the attention necessary. 
by either too weak or irregular spark or improper timing, 
Defective spark plugs, coils, condensers, breakers, batteries, 


This loss can be caused 


magnetos, condensers and wiring are most usual causes of 
weak or uncertain spark. The timing of the spark is an 
individual matter with each engine, because variations in 
of the combustion chamber will cause 
variations in the speed of combustion of the mixture. 
Usually the best practical rule is to advance the spark so 
as to give as sharp a rise in pressure on the indicator card 
as possible without interfering with the smooth running 
of the engine. Once the correct timing of the spark for 
best operation is found for an engine running at a certain 


the size, shape, etc., 


~ & 


speed on a certain fuel, no change should be necessary. 
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GARDNER-DENVER 





MUD PUMP 


Sixteen new type, light weight mud valves 
—large passage area and steel to steel seat. 


Valve pots are smaller with greater 
strength — suitable for higher pressures. 


Divided fluid end. No walls to be cut 
through by mud. 


Improved type over-size air chamber. 





Balanced piston valves — minimum fric- 
tion under high steam pressure. 


350-Lb. steam end, cast integral with 
cradle. (Perfect alignment) 


Heavy “H”’ beam skids — requires only 
a simple foundation. 


Perfect alemite and force feed lubrication. 


If Continental Sells It...There Is No Better” 


THE CONTINENTAL SUPPLY COMPANY 


GENERAL OFFICES: ST LOUIS 


THE CONTINENTAL SUPPLY CO., LTD.—92924 Traders Building, Calgary, Alberta, Canada... Export 
Offices: CONTINENTAL wet co. ‘INC., —74 Trinity Place, New a Offices: 316-17 Dashwood 


House, Old Broad St., E. 
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The spark may be kept at this point indefinitely, and since 
this is true it is worth considerable effort to obtain the 


correct setting in the beginning. 


The loss of heat from the burning charge to the cylinder 
walls is not within the control of the operator to any great 
extent. It is worth remarking, however, that the rate of 
heat transfer from the gases to the cylinder walls depends 
somewhat on the temperature of the cylinder wall, which 
in turn is controlled by the cooling water. For most effi- 
cient operation the temperature of the cooling water should 
be carried as high as it is possible to do so without break- 
ing down the oil film on the cylinder wall. This tempera- 
ture will vary with different engines and different lubri- 
cating oils, so that it is necessary to lean toward too cool 
a cylinder wall rather than take a chance on the lubricat- 


ing film being broken down. 


The variation from the ideal Otto cycle caused by the 


impossibility of burning the charge instantaneously is 
caused by the necessity of a small amount of time for the 
propagation of the explosive wave through the volume of 
explosive mixture. This time is small in all engines and 
the only improvement the operator can make is to see that 


the mixture and the ignition are correct. 


3. Variation from the ideal adiabatic during expansion. 
This loss is caused by the nature of the gases causing them 
to expand along some expansion line other than adiabatic 
and by the heat loss from the exploded mixture to the 
cylinder walls. The expansion variation is out of the con- 
trol of the operator and the loss of heat is only slightly 
controllable through the medium of the cooling Water as 


previously mentioned. 


4. The variation from the ideal Otto cycle from the point 
where the exhaust valve opens to the end of the exhaust 
stroke is more or less out of the control of the operator, 


but the following points are worthy of consideration : 


a. The exhaust valve should open only early enough to 
allow the pressure line on the indicator card to fall almost 


to atmospheric at the end of the stroke. 


b. Exhaust passages should be unrestricted and large 
enough to cause only a small back pressure during the ex- 
haust stroke. The work of pumping out the exhaust gases 


is a dead loss and should be kept as low as possible. 


5. The suction stroke is also a necessary pumping stroke. 


The loss, or rather use, of power for sucking in the mix- 
Other 


sources of loss during the suction stroke are caused by the 


ture is entirely beyond the control of the operator. 


dead gas that is left in the cylinder at the end of the stroke 


and the heating of the incoming charge by contact with 


the hot cylinder walls and passages. 
The end of the suction stroke brings us back to the be- 
ginning, with the cylinder filled with an explosive charge. 
The value of the over-all thermal etticiency of a gas 
engine driving a compressor can usually best be found by 


converting all work values to British thermal units. To 


obtain the value in B. t. u. 


of the fuel gas consumed it is 
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necessary to know the B. t. u. per cubic foot of the fuel 
e 


gas and the volume of gas used as fuel for a given he 
e, 


usually an hour. The product of these two is the enerp 
. 
8! 


in B. t. u. available in the fuel consumed. 


To find the amount of work done by the 





compressor it 
heat value in 
B. t. u. for one hour at this rate of power consumption 


is usually best to use the engine indicator, 
compressor horsepower is found. Then the 


is found by: 


B. t. u. Comp. 1. i. P. 2547 


lhe over-all thermal efficiency of the engine is the energy 
of work done divided by the energy of the fuel consumed, 
Sometimes it is desired to find the mechanical efficiency 
of an engine—that is, the ratio of power usefully employed | 
to that developed. To do this it is necessary to know the 
indicated horsepower of the engine and compressor, Then 


the mechanical efficiency is given by: 


Comp. I. H. P. 


—$_—__., 


Eng. I. H. P. 


Mechanical Efficiency 


In order to give a quick reference on over-all thermal 
efficiencies in engines used in compressing natural gas q 
chart has been drawn as shown in Fig. 4. With so many 
variables entering into the calculation it was necessary to 
fixed values in order that the chart 


give some of them 


should not be too complicated. The following have been used: 


B. t. u. of fuel gas, per cubic foot 980 
Mechanical efficiency 80% 
S (in compressor work formula) ee 


These values will vary, but the above may be taken as 


averages for the sake of comparison. 


In most engine rooms compressing natural gas the 


fuel gas is metered and the amount of gas pumped is 


metered or can be fairly accurately calculated. From 
these two values the percentage of gas pumped and used 
as fuel is obtained. This percentage, together with the ratio 
of compressions, are the values necessary for the use of 
the chart. To use the chart start at ratio of compressions 
on the left of the sheet and move horizontally to the right 
to the intersection with the proper “per cent of gas pumped 
used as fuel” line. Then drop vertically to the base where 
the over-all thermal efficiency of the engine will be found 
Below this base is a second scale laid out to give the cubic 


feet of gas used per horsepower hour. 


The computation of the over-all thermal efficiency of an 
engine driving an electric generator is much simpler than 
the case of the compressor. It is only necessary to know 
the kilowatt hours generated in a given length of time, the 
cubic feet of fuel gas consumed and the B. t. u. per cubic 
foot of the fuel gas. Then the efficiency will be given by 
the formula: 

Kilowatt hours 


le ff. — 





Cu. ft. fuel & B. t. u. per cu. ft. 
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(New/ 
BALU WIN 


API-3 AND API-4 


The Side Bars are exceptionally rugged, broached to exact 
size and heat treated. The Rollers and Bushings are ma- 
chined from solid steel bar, specially heat-treated to give 
a flint-hard surface and a tough core. The Bushings are 
ground to exact size after hardening. The Alloy Pins are 
forged, heat treated, and ground to exact size after hard- 
ening. The pins are keyed into one side bar and press- 
fitted into both—they cannot rotate or work loose. Easy 
assembly and disassembly,—one cotter and one pin to re- 
move or replace. 


Construction of these chains is such that more than ordi- 
nary flexibility is assured. Provision is made for full lubri- 
cation of the wearing parts. 


This chain guarantees Baldwin service and reliability for 
the driller of medium and shallow wells. It gives the 
same lowest cost per foot drilled that Baldwin Deep Well 
Super Service Chain gives to deep hole drillers. Now you 
can secure the advantages of Baldwin’s time-tested con- 
struction features at lower initial cost, so essential to eco- 
nomical medium and shallow drilling. 


Ask any Baldwin distributor for the new illustrated Bul- 
letin No. 43. 


Baldwin-Duckworth Chain Corporation 


BALDWIN DIVISION 


Worcester Massachusetts 
DISTRIBUTORS 


GEO. J. FIX COMPANY 
Dallas, Texas 
FRICK-REID SUPPLY CORPORATION INTERNATIONAL SUPPLY COMPANY 
WILSON SUPPLY COMPANY T. T. WORD SUPPLY COMPANY 
Baldwin Oil Field Chains available 


at all field stations 


J. W. MINDER CHAIN & GEAR CO., LTD. THE ADAM-HILL COMPANY 


Los Angeles, Calif. San Francisco, Calif. 


THE PETROLEUM EQUIPMENT CO. 
Los Angeles, Calif. 


Export Department: W. S. Fellows, 39 Cortlandt St.. New York City, N. Y. 
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PPLICATION 
of proper re- 


strictions of 
flow, accomplished 
through the regula- 


Benefits from Proper 
Restrictions of Flow 


deey eT 


sand because 
pressures are Usually 
greater: however 
the cost of produc. 


ing small Outputs py 


tion of back pres- pumping deep wel) 
Is 
sure by means of partly compensates 
: e § 
flow beans, while for the greater en. 


flowing its Okla- 


ergy stored in deeper 


homa City wells between periods of taking sands. If the rock pressure is high, each Cubic 
potentials, is believed to have been materially B foot of gas contains more energy than if the 
beneficial to the Phillips Petroleum Company, J pressure is low; on the other hand if the well 
and as a result of this practice the future may WARREN L. is deep, more energy, and consequently more 
possibly yield larger returns. Recent compila- BAKER gas per barrel of oil, is required to lift the oil 


tion of data from exhaustive tests has shown 

some very constructive and interesting results, 

among which are (1) conservation of gas energy, (2) in- 
crease in gravity of the oil, (3) less gas blown into the air 
and (4) a reduction in flow velocity, which is an impor- 
tant element at Oklahoma City; additional results which 
may be anticipated in the future, include a greater ultimate 
oil recovery and a longer well flowing life. 


Field experience has shown the industry that each area 
has a definite and limited amount of natural expulsion en- 
ergy associated with the oil in its normal state, and that, 
evidently, the reaching of an exhaustive producing stage in 
the life of an oil caused the exhaustion 
of the natural lifting forces—in most cases primarily natu- 
ral gas—rather than by the actual depletion of the oil supp'y 
in the sand. 


well is more by 


Therefore, the ultimate yield, or proportion 
of the oil recovered, depends largely upon how effectively 
this energy is utilized to expel the oil from the sand. 

As gas is the prime “motive force” for the extraction of 
petroleum crude from the sub-surface reservoir, every foot 
of gas produced wastefully may be considered to represent a 
quantity of oil that will not be brought to the surface, and 
since gas is largely a controllable factor, the efficiency of 
expulsion may be determined by the amount of gas used in 
lifting a barrel of oil. Data secured by engineers of the 
Phillips Petroleum Company shows conclusively that the 
efficient utilization of gas is of paramount importance in the 
conservation and economical production of high pressure, 
large volume, oil wells. 


Tests of the Phillips company have been conducted with 
the primary principle of determining the most efficient gas- 
oil ratio, since the wells are heavily prorated and are able 
to make their allowable outlet when the gas factor is reduced 
to a point that it causes a decrease in the hourly oil recovery. 
In a number of cases the gas-oil ratio has been cut con- 
siderably more than one-half, and in practically all instances 
at least one-half of the open flow gas-oil ratio. 
figures show that by lowering the gas required to lift a 
barrel of oil the company has saved 1,001,568,000 cubic feet 
of gas and that this gas energy so saved will lift 916,890 
barrels of oil. This saving for the month of November, 
1931, amounted to about 340,000,000 cubic feet of gas, or 
equivalent to a volume of oil in the reservoir of 412,857 
2,200 pounds. 


Company 


barrels when based on reservoir pressure of 
Converting this gas back into energy capable of lifting oil 
to the surface, and using for calculations the average gas-oil 
ratio of these 51 wells, which was 1,800 cubic feet per 
barrel, it may be figured that the energy to lift about 190,000 
barrels of oil was saved during this month alone. 

It is generally considered that the efficiency of the recov- 
ery of oil under various natural conditions is greater in a 
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to the surface. Since the Oklahoma City field 

is the deepest competitively developed area jn 
the Mid-Continent, these tests on gas-oil ratios are of para. 
mount interest to the oil fraternity. 


The first flow bean was installed on the company’s Day 
No. 1, one year ago (February, 1931) and during that 
month seven other wells were so equipped. The company 
now has 51 wells flowing through various size chokes, Tests 
on these 51 wells have shown that the application of proper 
back pressure on Wilcox sand area wells will materially te. 
duce the gas-oil ratio, as well as result in obtaining higher 
eravities. 

The table accompanying this article shows the data com- 
piled by the company in the Oklahoma City field on 5] 


wells. The saving on both gravity and gas energy by proper 


choking is very gratifying and it is believed that the saving 
in gravity alone far surpasses the cost of the equipment 
necessary to attain these results. The value of the gas en- 


ergy saved is less evident but none the less real. 


The size of choke and amount of back pressure giving 
the best results varies considerably on each well. On some 
wells a one-half-inch choke will give the best ratio and 
gravity, whereas on other wells the most desirable opening 
will be as much as four inches, with the majority of wells 
showing a better gas-oil ratio with a one-inch flow opening 
The amount of back pressure applied to these wells by the 
various size choke openings varies from 100 pounds to 1,40 
pounds, with the largest number of the wells producing 
under 800 to 900 pounds back pressure. 


the difference in individual wells it is im- 
possible to designate any particular size opening as the mos 
field. 


individual wells change to a marked extent and consequent) 


3ecause of 


desirable for the entire In some parts of the field 
need close attention to determine the proper size opening, 
and for this reason it is necessary to have an adjustable 
choke of some description in order to realize the maximum 
saving in gas and to obtain the highest gravity oil, as this 
way the well is equipped so that any desired opening can be 
realized. Each well is then experimented with to arrive at 
the best size opening to produce the lowest gas-oil ratio and 
the highest gravity. Charts, as shown in figure 1, are then 
prepared to show these desired openings. 

° 


Phillips engineers have found that the gravity of Okla: 
homa City wells almost invariably increases as the gas-0l 
ratio decreases and that by seeking the lowest possible rati 
they have been repaid by a higher gravity of oil. It may 
be seen by the chart, figure 1, that the gravity follows the 
wherever the best ratio } 
In some 


gas-oil ratio and that usually 
found the highest gravity of oil is also obtained. 
cases, however, the gravity continues to become higher the 
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FOR THAT LAST BIG 





THE GUIBERSON 
BOOSTER PUMP 


Peddling a bicycle up a long, steep hill is a fair sug- 
gestion of oil well pumping. And when a friendly 
car comes along, any boy will hook on to it for the 
rest of the climb. 


Located one-third of the way down the hole, the Gui- 
berson Booster Pump acts as an auxiliary working 
barrel. Oil that is delivered to it by the reqular work- 
ing barrel is transferred to the casing and speeded 
to the surface. The enormous load from lifting the 
entire column of oil is thereby relieved and more oil 
is lifted at the same stroke per minute. A deep well 
becomes a shallow well, for pumping, at great saving 
and profit. Note the features at the right. 


“Better Be Safe Than Sorry’ 


The GUIBERSON CORPORATION 


Box 1106, Dallas, Texas 


California Branch: 1304 Security Title Insurance Bldg., Los Angeles 
004 Wright Bk ly., First and Locust Sts., 


PUIBE 


BcrreR BE Je AFE @ ¢ 
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THIRD 


OF THE 





A BALANCED UNIT. By utilizing 

© weight of rods below Booster Pump to 

displace fluid on downward stroke, rods are 

always under tension, as in upward stroke. 

Shock-absorbing result makes pump a well- 
balanced unit. 


INCREASES LIFE OF RODS. Contin- 

® uous stretching and contracting of rods, 

which cause practically all rod troubles, have 

been reduced to a minimum by keeping rods 

under constant tension on both downward and 
upward strokes. 


INCREASES PRODUCTION. Down- 

® ward stroke, as well as upward stroke, 
lifts the oil. Rod tension on downward stroke 
acts as shock absorber, avoiding quick load 
stress at reversal of stroke. Length of travel 
of plunger in barrel is increased due to the 
decrease of fluid weight on rods, thus with the 
same stroke per minute more oil is produced. 


INCREASES LIFE OF TUBING. Boost- 

® er Pump provides tubing anchorage near 

center of string, reducing we aving motion and 

resultant wear. Constant rod tension also saves 
wear. 


5 REDUCES WEIGHT OF WELL. Fluid 
® is passed to casing above Booster Pump, 
relieving rods of this fluid weight, which is ap- 
proximately 1 pounds per foot in 242" tubing. 


REDUCES POWER CONSUMPTION. 

* By using the weight of rods to lift the 

oil and by increasing the life of rods and tub- 

ing which decreases shutdown time, and by 

using lighter counter weights, power bills have 

been reduced 30% to 60% over the ordinary 
method of pumping. 
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Figure 1 shows drawing of choke with needle in position for restricting flow. 
Figure 2 is a diagram showing combination flow head and choke as used for open flow. 


more the well is choked, whereas the gas-oil ratio will reach 


a minimum and then increase as the flow is further re- 


stricted. 


In practically all cases the gravity was raised one full 
degree and on many of the wells it increased two degrees. 
Company figures show the value of the oil produced on wells 
that were choked has been increased by $38,956.00, because 
of the higher gravity of the oil. On the company’s Ashcan 
No. 1 well, the total saving on the gravity due to proper 
$5,902.00 


choking has been 


22 


over a period of 234 days, or 





an average of $732.00 per 


month. 


#5%s"a*n"e's'« i 


Ancther advantage of a 


** 


small rate of gas flow between 
potential periods is the blowing 
It is 
Okla- 


homa City that if many wells 


of less gas into the air. 


frequently the case at 


are being flowed open at the 
same time, the gasoline plants 
are overloaded, whereas if all 
wells 


were produced at a 


slower rate, the load on the 


gasoline plants would be 


evened up and much less gas 


Combination Flo w- 
Head and Choke 
hook-up on _ Phillips 


Petroleum Company’s 
o. 1, McBeth at 
Oklahoma City. Note 
how hook-up is an- 
chored down with tie 
rods and wire lines. 


72 





would be blown into the aj 
alf, 


This represents a tremendoys 
saving, but it is hard to se- 
cure actual figures as to the 
amount which Might he 


blown into the air 


Over a pe. 
riod of time, 






as the quantity 





RR rk varies to a verv laroe 
PDS AVHOoosy bee S 5 to a very large degree. 
| t 


The flowing ot Oklahom 


City wells through chokes 





has also been a vital factor 




















in] retarding sand cutting 


since the application of back 











pressure reduces the Velocity 
of flow. Another important 
principle in the use of chokes 
for curtailment of flow ix 
that the controlling of high 
pressure, sand yielding, pro. 


ducing wells in the field js 





Patent Wo 183/773 
largely a practice of taking 
them cut out at the place the 
operator desires, rather than 
where the well would naty- 
rally cut itself out. Since the chokes may be easily and 
quickly replaced they are considered an ideal place to have 
sand cutting, and they afford a large protection to the mas. 


fer gates by their application of back pressure to the flow 


Since bringing in the first well in the Oklahoma City 


field, December 4, 1928, there has been numerous changes 
in the completion and production practices in the field. The 
combination of conditions in the field makes the bringing 


in of one of these wells a very hazardous undertaking. A 


> 
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dn Outstanding Improvement— 


RIPLE TREATMENT 


SUCKERRODS 


The best endorsement of “Oilwell” Triple 
Treatment Sucker Rods is their continued 
purchase by the companies who have tried 
them. And the list of users is constantly 


er owlne?. 





Actual photomicrograph (LOOX) of grain struc- 


Triple Treatment is the most exacting and tees iccting ins crite 
complete method of heat treating for sucker 
rods. It eliminates all possibility of coarse 
srain structure and non-uniformity. It pro- 
duces the new-and-better combination of 


strength, toughness, ductility and hardness 





so essential to minimize pumping expense. 


al photomicrograph (100) = oe in struc 
ture afte T Nor >~—— ne Bn, > first step in 


Ask for Triple Treatment, and cut YOUT — “Hance” Tripde Treen. 


lifting costs. 


OIL WELL SUPPLY CO. 


Branch Stores in all Oil Fields 


SUBSIDIARY OF UNITED US STATES STEEL CORPORATION 


17890 
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Actual photomicrograph (1l00X) of grain struc- 
ture after “Oilwell’s” Triple Tr 


atment to com- 
| bine Strength, Toughness and Du cti lity. 
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Report of Phillips Petroleum Company Wells in Oklahon| cit 














Size Choke ; Date aa 
. Nov. Best Flow Bean Back Press bbls. Hrly. D: EtG 
Well Pot’l Opening Installed Nov. Best Nov. Best Nov Rate Gas 
Potl Opening Pot'l Opening Pot'l Open. a 
| A shcz T ” > 9 — i ee | 

Ashcan No. 1 6 1 4-8-31 100 750 2853 493 38,784 1 i 
sall No. 1 : 6 1] 7-14-31 60) 1600 49] 150 74.584 he 605 
Black No. 1 6.3” $3," 4-17-31 60 700 1820 549 45.000 es) 6407 
Blazer No. 1 : 6” 1” 4-22-31 ov) 800 1650 395 24.336 bs 1030 
3oultinghouse No, 1...... 6” l 5-10-31 Qo) 700 1714 366 35.908 Me 6l4 
Burt No. 1 , 6.3" 17,” 4-12-31 25 675 892 7() 18.600 art 8/4 
Carey No. 1 3” tub & 7” cag. 6” §-5-31 75 100 79 47 1.860 Pp 892 
Ciger No. 1 1-3%" & 1-4” 1%” 2-17-31 500-1100 1895 580 144.000» 71 
Clayton No. 1 6.3” :” 4-13-31 30 ~=—s« 1150 97() 240) 47.200 ‘ae 3169 
Clift No. 1 2-4” id 11-6-31 250 900 2538 528 87.620 ie = 
Cuan Ma. 2 2-3” v4 6-27-31 525 1200 1720-25 119.200 asa! aeag 
Damewood No. | Gs 1 5-24-31 7() 795 2374 398 42.810 pon ‘te 
/ Sa ef 6.3" 1% 5-13-31 65 725 2248 625 40,704 yl 754 
Day No. 1.... 3y2” g 2-7-31 350 = 1200 1884 380 128,673 206 846 

Degn No. 1 : 2.4" . ; : 7 . 
BOER INO, 1 kisicsecnsicricces 6” 1%” 10-30-31 125 550 1265 424 24.229 ¢ =97 
ner 6. 4 6” 1%” 10-27-31 100 1200-1254. 475,102,500 wat acne 
Forester No. 1 6.3” 1%” 7-2-31 175 900 1774 450 49,776 4 1171 
Hankins No. 1 6.3” 34” 4-27-31 60 900) 180 78 37,600 rf 9666 
Hare No. 1........ : 534” s 11-2-31 200 = 800s 2343432 48.264 on} es 
Harrell No. 1 ’ 21%" US Tub Tubbed 9-17-31 re 60 . 1,422 % 679 
Hatcher No. 1. ;' 6.3” None 10 112 1,500 - = 
Henderson No. 1 ; 6.3” 11%” 10-30-31 160 75() 1381 476 27 100 1h) 818 
Herchek No. 1 6" 114” 4-18-31 60 750 1612 553 34,000 ux} 87g 
Higgins No. 1 6.3” y 4-8-3 70-1100 = 1559285 35,000 6K 928 
Highland No. 1 : 6.3” l 4-15-31 200 ~=—:1400 931 245 92.900 wh 427 
Highland No. 2 6” l 11-12-31 180 900 1307 414 32,749 128i 1044 
Johnson No. | 6.3” 34” 7-6-31 100-1100 958 181 36,300 7008 1577 
Jones No. 1 4" l 2-21-31 40-250 312. 146 7,296 div} 974 
King No. 1 ; 6.3” ] 2-15-31 60 600 1543 378 34,500 656) 93] 
Kleinegger No. 1 , 2-3” 114” 5-25-31 800-1100 1796 860) 203,200 1667 4714 
Leverich No. 1 : 6” i 11-19-31 30 575 1065 242 26,100 4 1021 
Lybrand No. 1 6.3” 4-20-31 60 825 1827 267 84.600 76) 994 
McAusland No. 1 6.3” 4” 4-7-3] 7() 750 1642 205 33,678 4 835 
McBeth No. 1 2-3” }” 10-16-31 650) 600 3023 43] 150,000 163 2067 
Mosey No. 1 1-4” & 1-3” 11%” 4-16-31 300 =©1300 = 1885500 113,205 280) 2501 
Mosey No. 2..... 2-3” 12-14-31 650. 3664 101,695 1156 
Nunn No. 1 “ag i” 4-22-31 125 750 2505 598 60,000 117 994 
Othenin No. 1 6” 114” 6-22-31] 125 700 2378 578 41.088 9 719 
Perry No. 1 , 6.3” 1” 10-31-31 165 600 865 292 24,102 6 1182 
Qualls No. 1 ig 11-19-31 45 : 561 12,800 949 
Rallen No. 1 2-314” i 2-17-31 320 1200 623 183 104,700 268 6999 
Reserve No. 1 . 534 :” 11-6-31 50 7()() 2378 487 42.792 94 749 
Robb No. 1 eg 44” 6-15-31 50 500 368 154 7.176 343 81] 
Roden No. 1 5” i 2.3.3) 275 900 22()3 374 63,144 1072 1145 
Roose No. 1 Adj. 314” to 51%” l 5-12-31 25 800 244 102 14.800 37 2324 
Sam No. 1... 4" 1” 10-30-31 525 900 1861 530 81,555 132 1825 
Shillings No. 1 6.3” hi 5-29-3] 7() 500 1340 243 24.840 4) 772 
Temple No. 1 6.3” | 5-17-31 175. 1000 1635 269 17,500 Js) 1209 
Unruh No. 1 1-334"°—1-4" 1-134” 2-20-31 250-1000 1866 856 176,200 32i) 2594 
Velt No. 1 5%" n 5-14-31 25-250) 423 70) 045 79 
Walnut No. 1 6” a. * 3-12-31 200 800 2339 49 51,456 gle) 127 
Winstead No. 1 6.3” .e 5-19-3] 50 550 647 204 24.400 4 157] 
——$—$+$ — 


and no trouble was had. It was necessary to take another gas had suddenly increased to approximately 200,000,000 tl 
four-hour potential on November 19, 1931, and for this cubic feet, the well was closed and three-inch chokes it- © 
W 


purpose two four-inch chokes were used. Upon finding the — stalled, which created a back pressure of 650 pounds, ye 
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City Field Showing Results of Proper Restrictions of Flow 








—_———_ Bbls. Oil & Income M Cu. Ft. 
Per Cent of Proper Choking —_ Total Gain Total Gas aod 
a + Ratio Inc. & Dec. Gravity Oil Bbls. Bbls. By Raising Saved By Phis 
7 Gas/Oil Rat From sest Raised Raised 2 Grav. Produced _Lowering Gas Energy 
Ye} Nov. Best | ast Pot'l Pot'l Opening 1 Degree or More With to Dec. lst G/O Ratios Would Lift 
ting Pot'l Opening a Degrees Chokes Bbls. Oil With Chokes in Bbls. Oil 
i r . 648 8 66 38.1 39.6 136,000 86,800 $ 5,902.00 259,656 3,023 4,946 
Nv | wet 408 8 94 40.0 2.5 a ‘ 63,848 nodupineaieats 
— = po 17.68 39.0 39.4 tog selves aucaaibiid 194,348 32,887 39,520 
Pie 1030 pod 20.16 38.8 39,2 90,400 1,808.00 176,791 
i a 962 —17.52 38.7 39.2 92,800 ensenonone 1,856.00 145,347 1,308 1,517 
lp ? “ 38.4 39.5 50,800 1,016.00 81,464 16,559 25,468 | 
m1 817 16 39.2 39.3 ene 16362 1232 1508 | 
” Das 1481 24.94 39.7 39.6 7,800 er 156.00 335,590 296,000 199,864 
tus} spo 1806 «2463 388 40.3 107,900 7,800 2,470.00 137,352 19,580 10,842 
su) 4437 1495 39.4 39.8 5,200 104.00 47,854 
Rss} 2690 ©3405 «= + 60.00 38.7 39.8 24,700 11,700 1,064.00 68,275 — | 
“731-661 2.72 39.6 39.7 — diitalanda 150,655 9,773 14,793 | 
10% "34 759 7.70 38.9 39.5 42,900 1,300 910.00 169,254 
mur} 246 2957 —24.58 39.5 39.8 139,000 2,704.00 330,947 | 
| . - 9.966 _— | 
éin “97-995 38.8 39.8 30,300 mies 606.00 33,475 | 
37M) 3528 3300 39.4 40.3 8,300 j 166.00 20,914 3,876 1,147 
Dé 171-936 188 38.9 39.8 52.800 8,800 1,408.00 84,882 12,607 13,469 
10%) } 9666 5462 8.84 38.4 40.2 2,800 1,600 88.00 19,176 33,565 6,154 
92 856-887 39.2 39.6 —_ 54,049 | 
979 25.72 38.1 . ; bis aioe 18,901 badatoas iiaenaaaan | 
aa 27.89 38.4 — eae 31.384 
130 818 1141 39.6 39.9 9,100 182.00 43,436 enn “— 
10,22 878 «777 20.96 38.9 39.3 113.000 2,260.00 169,768 13,426 17,279 
6} 928 884 19.47 39.4 40.0 9,200 ; 184.00 193,182 6,512 7,715 
77 4271 4699 — 30.89 39.9 39.9 Ree Weer Tes Ore ¥ 146,654 ; ca 
12m | 1044 1336 39.6 39.8 ia wctinibiahite 29,236 | | 
790 1577. 1824 —6.75 39.4 40.1 16,000 320.00 56,463 : P 
2} 974 = 787 +-143.35 38.9 39.9 3,600 4.800 264.00 29,749 2,047 2,106 
6 — 931 729 —20.84 38.7 39.3 128,000 2,560.00 221.264 21,171 29,041 
| 4714 1890 —1.1 38.8 39.5 56,800 12,800 1,648.00 93,909 61,815 33,520 
4 1021 850 38.5 39.2 9.600 192 00 22.134 1,435 1,736 
if 994 871 —16.29 39.3 40.0 28, 800 576.00 333,548 25,036 28,743 
4 855 760 —24.8 39.3 40.0 6,500 130.00 238,197 17,373 22,860 
16,3 2067 1576 19.88 39.6 40.0 12,400 ' 248.00 88,425 15,429 9,789 
8 Ii 2501 2319 +-44 37 39.4 39.8 44,200 884.00 101,930 10,360 4,460 
1156... 38.8 - aietins 31,785 a 
= MAG DN 39.4 9,100 182.00 237,695 33,930 41,373 
719 696 —5.31 39.1 39.8 12.000 240.00 126,008 19,556 2,808 
1182 666 39.0 39.2 28,255 7,165 11,664 
949 38.1 9.508 
| 6999 6092 —37.4 37.8 39.8 12,800 44,000 1,520.00 108,920 83,444 13,697 
749-812 39.1 39.8 49,235 
i SIL 932 22.2 39.9 40.1 2,400 48.00 31,477 
We) M45 1191 9.05 39.1 39.8 100,400 808.00 335,150 : 
37 2324 1438 36.27 37.5 39.3 22,800 8,200 780.00 49,268 24,564 10,782 
13,2 1825 1040 38.8 39.7 42.400 8,000 1,008.00 55,794 23,550 30,000 
oF 72 734 8.72 38.8 39.4 39,000 2,000 884.00 89,941 2,128 2,899 
jus} 1209 1578 15.17 38.8 39.3 92,400 1,848.00 110,476 ' : 
Bi} 2394 1541 22.2 39.6 39.8 10,400 208.00 274,670 94,770 61,499 
Q 79] 330 9.79 38.1 39.3 5.614) 112.00 71,302 10,603 32,130 
18 1127, 761 11.84 39.3 39.6 76.700) 1,534.00 308,963 73,5606 96,670 
4] 1371635 18.3 39.6 40.0 3.900 78.00 56,346 23,400 36,862 
$38,956.00 6.194.178 1,001,568 916,890 
—— 








000 the rate of flow was 72,115 barrels of oil and 120,000,000 full four-hour potential test was secured, because of cut- 


; in cubic feet of gas. It is interesting that although the well ting action of the sand. 
yet was completed in March it was not until last July that a The Westgate Oil Company’s Carey No. 3 made an 
TEER Fepruary, 1932 
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Figure 1. 


on a typical Wilcox sand 


great deal of experimenting on the part of many of the com- 
panies has been carried on to cope with the high rock pres- 
sures, large gas volumes and excessive amount of sand pro- 
The 


methods and equipment t 


duced with the oil. result has been an evolution of 


) arrive at the recognized prac- 


tices now in use in the field. 


The larger wells are literally in the backyard of Okla- 


homa City, and when we consider these wells have pro- 


duced as much as 10 to 30 per cent sand, which means from 
200 to 800 barrels of sand per hour and as much as 50 to 
ot vas, besides their oil production, 


100 million cubic feet 


which is sometimes as high as 4,200 barrels per hour, and 
that the velocity of flow rate of travel is from 300 to 400 


miles, or more, per hour, one can readily see why these 


wells are treated with a great deal of respect, and why 
the retarding of the flow velocity is a material help in 
controlling the wells. 


In order to best visualize the magnitude of these enor- 


mous wells and the difficulties experienced in their produc 
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Chart shows graphically the effect of various size openings and back pressure on rate of production, 
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gas-oil ratio, and gravity of oil 
well at Oklahoma City. 


tion, a review of the history of two wells, which are the 


largest in the field and among the largest in the world 


will be helpful. These wells were both completed with 3 


935¢-inch casing flow string which was cemented on top 


of the Wilcox sand. 


One of these wells, Phillips Petroleum Company's Mc 
No. 1, 


28, 1931, through one four-inch choke, six inches long, at 


Beth Section 10-11-3w, was completed on Mare 
one 6x25-foot separator and two 5x15-foot separators, The 
daily rate of flow was 71,064 barrels of oil and 45,000.00 
cubic feet of gas, and an estimated 24 per cent sand cot 


tent. The actual gauge of this sand was 1,004 barrels dur- 


: =< 4 , shale 
ing one hour and 25 minutes, when it cut out the chok 
atid flow line. 

On May 25, 1931, when the well was again opened, 


additional 6x25-foot separator had been installed, and tw 


34-inch chokes used, but again connections wert 


cut. The this 
oil and 67,200,000 cubic feet of gas, with 15 to 20 per cet 
sand. <A 


were 


rate of flow time was 100,992 barrels 0! 


later open flow of the well was at the rate 0 
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101,616 barrels of oil and an estimated 67,000,000 cubic 


gas. 


feet of 
On October 16th, an adjustable flow bean was installed 


Tae. read and it was opened to one-inch. 
n the 956-inch flow hea I 


well, sand closed the flow bean 


Soon after opening the 
pening and it Was necessary to open the bean to allow 
ope = * i r 

This 


but as soon as the flow bean was opened the sand passed 
) ae + 


the sand to pass through. occurred several times, 
through and oil and gas came again. After 24 hours of 
> | 

-ontinuous flowing the well was making very little sand 
C -s 2 

initial flow at the rate of 84,528 barrels of oil and 62,000,000 
cubic feet of gas, with a sand content estimated at 6 per 
cent. The well was immediately shut in for replacements 
of cut connections and not opened until three weeks later, 
August 22, 1931. 
inch choke with 600 pounds back pressure for three hours, 


This time it was opened through a 4%- 


making 10,255 barrels of oil, which is equivalent to 82,040 
barrels in 24 hours, with 40,000,000 cubic feet of gas. 
Against this back pressure the well made very little or 
no sand. The first full four-hour potential flow of the 
well was taken on October 29, 1931, and the well flowed 
16,090 barrels during that time, or equal to 96,540 barrels 
in 24 hours. This large flow was made through a 5-1/16- 
inch choke with 400 pounds back pressure. The well was 
equipped with an adjustable flow bean after the potential 
and later flowed from 500 to 1,000 barrels per hour through 
openings varying from one-quarter-inch to three-eighths 
of an inch in diameter. 


As the monthly allowable production of each well is 
based on a four-hour continuous flow, it is imperative that 
the well does not cut out the connections during this time. 
In order to protect the vital controlling parts of the well, 
such as master gates or nipples between master gates, 
some operators are bringing their wells in through chokes 
of various sizes in order to create a back pressure through 
the master gates, which slows down the velocities to such 
an extent that cutting does not occur. The city requires 
three master gates to each well, and these are often none 
too many. 

Phillips Petroleum Company and several others have 
standardized on the combination flow head and adjustable 
flow bean, which confines the flow to the inside diameter 
of the casing until the turn is made to the separators. 
The enlarged flow line from this turn to the separators is 
then utilized for an expansion chamber to reduce the 
This type of 
hook-up may be easily and quickly converted to a restricted 
flow, or vice versa. 


velocities before entering the separators. 


When changing to a restricted flow the 
blank bull plug is removed from the nipple and the stuffing 
box assembly with the nipple valve is screwed into the 
cross tee. After determining the most desirable size opening 
for the well, the stuffing box assembly can be moved to 
another well, and the removable choke can be replaced 
with a choke with a size opening found most desirable 
for restricting the flow and controlling the gas-oil ratio 
during periods between taking potentials. 











Now used on the world's largest Oil and Gas wells. 
Invaluable for reducing flow to fraction of potential. 
Mid Co Flow Beans do give longer service. Re- 
placement of worn parts made without disturbing 
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Bit and Coring Service. 
High pressure forged steel 
fittings. 


















Sold by your supply store 
and 


MID CO TOOL 


General Office and Plant 
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MID CO ADJUSTABLE FLOW BEAN 





OKLAHOMA CITY, OKLAHOMA, 1008-12 S. E. 29TH, PHONE 2-9724 


well hook-up. Will accurately regulate flow of oil 
or gas; will also allow unrestricted flow or bringing- 
in of well thru "Hook Up". 


Made for high or low pressure. 


Patent No. 1,831,713 


¢ VICTAULIC COUPLING 














UNWLET FLOW LINE 7 


& SUPPLY CO. 


- Branches: Houston and Kilgore, Texas 





Fepruary, 1932 
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Answering 





WHO SELLS ETHYL? 





SURVEY of thousands of individual car owners has just been 


completed. They were questioned 


sitting in their cars—on the 


streets of 43 cities, towns and villages from Portland, Maine, to 


Portland, Oregon. 


The result: 


23°¢ of the low-priced (below $1000) cars use Ethyl Gasoline 


regularly. 


27° of the medium-priced (#1001-$2200) cars use Ethyl Gasoline 


regularly. 


42°, of the high-priced (over $2201) cars use Ethyl Gasoline 


regularly. 


39° ¢ Of all car owners interviewed buy Ethyl Gasoline either regularly, 


part of the vear, or occasionally. 


In other words, men and women owning cars of every make and 


price class are among the several million satisfied users who make 





Here are the names of the oil refining companies selling Ethyl Gasoline. Nearly 


\ETNA ETHYI 
ARROW ETHYI 
AMERICAN ETHYI 
Anglo-American Oil Company, Limited 
PRATTS ETHYL PETROI 
\shland Refining Company, Inc. 
RED PEPPER ETHYI 


Aetna Oil Service, Inc. 
Allegheny-Arrow Oil Co. 


American Oil Company 


Associated Oil Company 
ATLANTIC ETHYI 
SUPER-GAS ETHYI 


British American Oil Company, Limited 
BRITISH-AMERICAN ETHYI 


Canfield Oil Company CANFIELD ETHYI 


Champlin Refining Company 


Atlantic Refining Company 


Barnsdall Corporation 


CHAMPLIN ETHYL 


Colonial Beacon Oil Company, Inc 
ESSO (with Ethyl 


COL-TEX ETHYI 
CONOCO ETHYI 
Continental Refining Company CORECO ETHYI 


Col-Tex Refining Company 
Continental Oil Company 


Crystal Oil Refining Corporation 
CRYSTAL ETHYI 


Deep Rock Oil Corporation 
KANT-NOCK ETHYI 
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ASSOCIATED ETHYL 


EASON ETHYI 
STHYL 


Eason Oil Company 


Elk Refining Company ELK 
Fleet-Wing Oil Corporation 
FLEET-WING ETHYI 
Freedom Oil Works Company 
FREEDOM ETHYI 
OMAR rHYI 
poration of California 
GENERAL ETHYI 
Glasgow Oil and Refining Company, Ine 


GLYCO ETHYI 
GLOBE ETHYI 
*NO-NOX ETHYI 
HI-SPEED ETHYL 
HOME ETHYI 


Gsarber Refinery, In 


General Petroleum Cor 


Globe Oil & Refining C« 
Gulf Refining Company 
Hickok Oil Corporation 
Home Oil Distributors, Limited 
Humble Oil & Refining Company 
ESSO (with Ethy] 
IMPERIAL ETHYI 
Independent Oil and Gas Company 
INDEPENDENT ETHYI 
TEXACO ETHYI 


Imperial Oil, Limited 


Indian Refining Company, In 
Johnson O81 Refining Company 
JOHNSON ETHYI 
KANOTEX ETHYI 
KENDALL ETHYI 


Kanotex Refining Company 
Kendall Refining Company 


Latonia Refining Corporation SOHIO ETHYI 
and FLEET-WING ETHY! 

LINCO ETHY! 
LION ETHY 


Lincoln Oi} Refining Company 

Lion Oil Refining Company 

Louisiana Oi] Refining Corporation 
LORECO ETHYL 

Lubrite Refining Corporation, MOBILGAS ETHY! 


Magnolia Petroleum Company = 
MAGNOLIA ETHY! 


CYCLO ETHYI 
PAN-AM ETHYI 
Mid-Continent Petroleum Corporation 
NEVR-NOX ETHY! 
MIDWEST ETHY 
MILLER’S ETHY! 


MeColl-Frontenac Oil Co., Ltd 


Mexican Petroleum Corporation 


Midwest Refining Compan 
\. D. Miller Sons’ Compar 


WHITE ROSE ETHY! 
Ohio Oil Compar MARATHON ETHY! 
Oi Creek Refining Comy 


OIL CREEK ETHYL 


ration 


PAN-AM ETHYL 


Pan American Petroleum Corp 


Pasotex Petroleum Company ied 
RED CROWN ETHYL 
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‘your Questions: 





WHO BUYS ETHYL? 





Ethyl Gasoline the largest selling brand of motor fuel in the United 
States and Canada. 

Many of these car owners know practically nothing about com- 
pression ratios and the anti-knock qualities of gasoline. But they do 
know that Ethyl makes ANY car run better. Many who own cars 
with relatively low compression engines buy Ethyl Gasoline because 
they are willing to pay a premium for the better performance it 
gives their cars. 

The trust the American public places in Ethyl Gasoline is justified 
by its quality on every count. Each oil refiner selling Ethyl uses a 
base gasoline that will pass tests for purity and volatility in Ethy! 
laboratories, then adds at least enough Ethyl fluid to bring the anti- 
knock rating up to the Ethyl standard. After the finished Ethyl] 
Gasoline has been approved and released for distribution, inspectors 
collect samples from roadside pumps for checking. The quality of 
Ethyl Gasoline is thus doubly safeguarded. Ethyl Gasoline Corpora- 
tion, Chrysler Building, New York City. 
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COMPOUND 
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every leading oil refiner in the United States and Canada is included in this roll call. 


Pennsylvania Oi] Products Retining Co. Shreveport-E] Dorado Pipe Line Company 
ELDRED ETHYI!I SPARCO ETHIYI 
ining Compan Sinclair Cul | 
clai iba Oil Company, S. A 
PENN-DRAKE ETHYI ; LAl 


SINCLAIR H-€ 


clair Refining ¢ 


GASOLINE with ETHYL 


ompany 


PENNZOIL ETHYI 





a Ce ny — SINCLAIR H-C GASOLINE with ETHYI 
ee Te ae S100 ETH Skelly Oi Company, SKELLY AROMAX ETHY! 
PARCO ETHYI Solar Refining Company SOLAR ETHYI 
Pure Oil Compa PUROL ETHYI Standard Oi] Company of California 
Refiners, Inc REFINERS ETHY] ahigerarsacecptng acest 
Regal Petroleum Compa ‘oe Standard Oi] Company of Cuba ESSO (with Ethyl 
REGAL ‘00’ ETHYI Standard Oil Compatr Indiana 
Richfield Oil Company of California RED CROWN ETHYI 
RICHFIELD ETHYI tandard OF} Compan Kentucky 
Richfield Oi] Corporation of New York CROWN ETHYI 
RICHFIELD ETHYI ‘ttandard Oil Company of Louisiana 
Rio Grande Oi] Company, RIO GRANDI ETHYI STANDARD ETHYL and ESSO (with Ethyl 
Root Refining Compan. ROOT ETHYI Standard Oi} Company (Nebraska 
Shell Company of Canada. Limited RED CROWN ETHY!I 
SUPER-SHELIL ETHYI Standard Oil Company of New Jersey 
Shell Eastern Petrol um Products, In¢ STANDARD ETHYL and ESSO (with Ethyl 


SUPER-SHELL ETHYI 
Shell Petrol um Corporation 
SUPER-SHELL ETHYI 


Standard Oil Company of New York 
SOCONY SPECIAI 
SOHIO ETHYI 


Standard Oil Company (Ohio 
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plus ETHYL 


Standard Oil Company of Pennsylvania 


STANDARD ETHYL and ESSO (with Ethyl) 


Sterling Oil Company STERLING 
Stoll Oil Refining Co., Ine STOLL 
Texas Company rEXACO 
Texas Pacific Coal and Oil Company T-P 
Tidal Refining Company TYDOL 
lide Water Oil Company ryDOL 
Tri-State Refining Compan rRI-STATE 
Union Oil Company of California, UNION 
United Refining Company KEYSTONE 
Utah Oil Refining Company PEP ‘88’ 
Vecuum Oil Company, Inc MOBILGAS 
Wadhams Oil Corporation WADHAMS 
Waverly Oil Works Company, WAVERLY 


White Eagle Oil Corporation 
WHITE EAGLE 
White Star Refining C« WHITE STAR 
H. FF. Wilcox Oil & Gas Company 
WILCOX 
orporation 
PALACINE 
Wolverine-Empire Refining Company, Inc. 
EMPIRE 


Wirt Franklin Petroleum ( 
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Road Pitch a Factor in 


Proper Placement of Dual-Wheel 
Truck Tires 


HE proper placing of tires on dual-wheel trucks is a 

vital factor in securing satisfactory tire service, since 

road pitch is an element worthy of consideration. The 
general practice in the oil industry has been to put the worn 
tire on the outside wheel, the idea being that this tire would 
give the most trouble, and by putting it on the outside less 
difficulty would be encountered in taking it off the wheel 
and replacing it. It is true that the outer tire of a dual- 
wheel drive is the easiest to remove, but this practice, ac- 
cording to Frank Gable, chief engineer of The General Tire 
& Rubber Company, is 
a very poor one, and 


ion. Tires are made in several classes, those for heayy haul. 
ing, speed and general duty. j 

Trucking concerns use the one adaptable for heavy haul. 
ing, except in a few cases where speed is more essential 
The heavy hauling class of tire will carry a tremendoys 
weight load without breaking, but is not built for speeds 
of 40 and 50 miles per hour and will soon wear out if driver 
constantly at these speeds. 

The general duty or all-round tire is used on passenger 
cars and light capacity trucks. The speed type of tire 
is seldom to be found 





really reduces the 
amount of mileage that 


O in use in the oil indus- 


try, as it is built to 
withstand excessive. 
ly high speeds and that 





will be secured from 
the tires. 
Few truckers have 


stopped to consider the 


condition alone. 
We frequently see , 
heavily loaded truck on 








important part that the 
pitch of the road has . 
on dual - wheel tires. 
Practically all of our 
roads have a pitch in 
degree or other 
to the outside, and even 
on our city streets, 
where the pitch is not ( 
so prominent, it is suf- 
ficient to play an im- 
portant part in tire 
service on dual-wheels. 
The pitch places the 


some 















SSS 


Ore 47 the road that is being 
=— driven at 40 and § 
TH miles per hour, and in 
=_— most cases the advan- 
™ tage gained in speed of 
moving the equipment 
will later be lost by ad- 
ditional tire trouble on 
the road, which will 

) mean long delays. 
The majority of 
transportation — superin- 
tendents have some 
time or other encoun- 

















heaviest weight on the 
inside tire, since it 
rides on the higher part 
of the road crest. 

If the worn tire is placed on the outside wheel, it will 
practically ride “free,” that is, it will not bear its propor- 
tional load, as its circumference has been reduced from 
wear, and the larger circumference of a newer tire, to- 
gether with its path on the higher portion of the road crest, 
will keep the older tire from reaching the roadway. This 
condition will place the entire truckload on the new tire 
and overburden it, although it is perhaps a much better tire 
than the older one. Such a condition will materially dam- 
age the newer tire, until its service will be unsatisfactory 
and much more trouble from tires will occur. 


If the old tire is placed on the inside and the better one 
on the outside, their difference ia circumference will make 
up for the dip in the road crest to the outside, and each tire 
will bear its proportional part of the load, consequently, 
many more miles will be secured from the tires. 


In buying tires for any kind of vehicle, there are two gen- 
eral important factors to be considered, namely, selection 
of the proper tire and carrying the right air pressure. These 
two elements apply to all vehicles, but particularly to trucks 
because of heavy duties imposed upon tires. 

In selecting the right tire, the amount of weight to be 
carried needs to be considered in conjunction with the road 
speed at which the truck will operate, and it is a good policy 
to consult a good tire company representative for his opin- 
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Illustration showing old tire on right wheel. 
due to road pitch. 


tered the baffling prob- 
lem of an increased air 
pressure in tires where 
they are driven steadily 
This is due to the higher temperature of 
tires under such condition, due to friction contact with the 
road. Many truck drivers let sufficient air out of the tire 
to reduce the pressure to normal when they find this con- 
dition, but when this is done the tires will show an air pres 
sure below that desired when the truck is stopped for a 
short period of time. An air pressure below normal 1s 
most injurious to tires, especially on heavy trucks, and 
should be It is better to permit the 
pressure in the tire to build up 10 to 15 pounds excessive 
pressure during a long haul than to let the air out. The 
pressure will go back to normal when the truck is stopped 
long enough for the tires to cool off. 


Notice how it is riding “free” 


on a long haul. 


corrected at once. 


Truck tires should be checked each morning before statt- 
ing out on the road and as often during the day as is pos 
sible. A rigid daily inspection system should include, 4 
well as a check for minimum air pressure, inspection for 
bréak in the tire carcass, principal cause of which is under- 
inflation, and inspection for cuts and bruises. The inspec- 
tion for breaks, cuts and bruises permits the removal of the 
tire and its repair, before a blowout occurs on the road, 
and will increase tire mileage, since blowouts on the road 
damage the entire tire as it necessarily means traveling 0 
considerable distance before the unit can be brought to? 
stop and with a heavy load the distance of travel on 4 flat 
tire need not be far before the tire is cut in many places. 
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New CRANE steel # 


welding materials 
...a complete line 


Crane Co. offers a complete line of steel welding materials, 
designed to meet all needs for welding installations in pipe 
lines and plants. When you make up welded joints for higher 
ressures and temperatures, you will find in this line the fittings 
exactly adapted to modern needs. 


Included in it are go° and 45° elbows, tees, return bends; also 
welding neck flanges and Cranelap welding nipples. 


The materials are of open hearth steel tubing or steel plate. 
Each item has been designed, tested, and proved for service at the 
pressures for which it is recommended. Satisfaction and de- 


‘id are assured by the 77 year Crane reputation. 


Sizes 1" to 18” of the 45° and go° elbows are made from seam- 
less tubing; tees of forgings; return bends of seamless tubing in 


sizes from 1” to 6” with various centers up to 18”, 


Welding neck flanges are made of forgings, in four classes: Series 
15 for 125 pounds, hot oil at 750° F., 280 pounds gas or air at 
atmospheric temperatures; Series 30 for 300 pounds, hot oil at 
750° F., 500 pounds gas or air at atmospheric temperatures; 
Series 40 for 400 pounds, hot oil at 750° F., 800 pounds gas 
or air at atmospheric temperatures; Series 60 for 600 pounds, 


hot oil at 750° F., and 1200 pounds gas or air at atmospheric 
temperatures. 


Cranelap welding nipples in standard and extra strong pipe thick- 
ness are supplied for use in combination with forged steel Cranelap 
anges. These nipples have a Cranelap on one end and are beveled 
for welding on the opposite end. All nipples 114” to 12” in diam- 
eter are 12” long. Cranelap forged steel flanges in Series 15, 30, 
40,and 60 can be supplied with them. Write for full information. 


CRANE CO., GENERAL OFFICES: 836 S. MICHIGAN AVE., CHICAGO 
NEW YORK: 23 W. 44TH STREET 


Branches and Sales Offices in One Hundred and Ninety Cities 











Combination of No 574 Cranelap we/d- 
ing nipple and No. 572 Cranelap Flange. 





No. 3 53" E Tee. 2" toro" 





No. 355-E Return Bend, In1" to 6" sizes 


with various centers. 





ie No. 354-E 45° Elbow. In1" to 18" sizes. 


CRANE 


PIPING MATERIALS TO CONVEY AND CONTROL STEAM, LIQUIDS, OILS, GAS, CHEMICALS 
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Chapman Tilting Disc Valve 


FENHE Chapman Valve Manufacturing Company of In- 
dian Orchard, Mass., has placed the Chapman Tilting 
Disc Valve on the market. 

This valve consists essentially of the rigid circular disc, 
pivoted within a cylindrical housing. The seats are of the 
circular bevel type and the disc drops cleanly into contact 
with rubbing. 
to rotate about fixed pivots, offset from the seat. 


This is accomplished by arranging the disc 
The pivot 
is made with a slight clearance so that the disc seat makes 
complete contact with the seat in the body, when in closed 
position, and is drop tight. The location of the pivots and 


Lunkenheimer Lubricated Rotor Valve 


HE Lunkenheimer 
“Slaset” lubricated ro- 
tor valve is simple in de- 
sign, consisting essentially 
straight-bored body 
and rotor. It 
provides the advantages of 
self-lubrication, absolute 
sealing and easy turning. 
In the “Slaset” Valve, 
lubricant is forced into the 
reservoir the 
top of the rotor, the pres- 
sure forcing the rotor down 
as the reservoir fills. The 
pipe line pressure, aided by 
an external 







Os PACANG ot a 
stem COuar H 


cylindrical 


LUBRICANT 
RESERVOR 


il 


LuBmicanT 
GROOVES 


ab ve closed 


spring, causes 
the rotor to act as a booster 
plunger, which the 
lubricant into pockets in the 
body and grooves in the 
rotor. From here it is dis- 
tributed to form a protecting lubricant film for the bearing 
surfaces, as well as a complete seal when the valve is closed. 

When the valve is operated the sealing groove, which 
passes the port, does not contact the lubricant reservoir, and 
there is no material loss of lubricant. 


forces 


PLUG CLOSURE 


An indicator attached to the stem serves a three-fold pur- 
pose. It acts as a positive open and closed stop; plainly 
shows whether the valve is open or closed, and indicates the 
relative amount of lubricant in the reservoir. 

A unique feature of the “Slaset” Valve is that the stem 
and rotor are not integral. The stem is made of steel. The 
flexible stem-rotor connection permits the rotor to seat with- 
out binding or “cocking,” even though the packing may be 
compressed unevenly around the stem. 

A copy of Folder F-516, describing this valve, may be 


secured from The Lunkenheimer Co., Cincinnati, Ohio. 
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the angle and bevel of the seats can be changed to y» 
numerous applications. 
reduced since the seats move out of contact without any 
rubbing or wearing, and as the pivots are bushed with 
nitrided steel, which will wear indefinitely, the manufacture; 
states. 


eet 
Severe wearing of moving Parts js 


The valve has applications wherever check valves and 
stop valves are used. 

Further details of this new Tilting Disc Valve may be 
secured from the Chapman Valve Manufacturing Company 
or from the Mid-Continent factory representative, the Tayb- 
man Supp!y Corporation, Tulsa, Okla. 


Motorized Speed Reducer, Planetary Type 





Facets reducer of the planetary type built integral 
with an electric motor, forming a single, neat and 
compact unit known as a motorized speed reducer, has re- 
cently been placed on the market by Gears and Forgings, 
Inc., Cleveland, Ohio. 


This self-powered and self-contained type of speed re- 
ducer is designed particularly for applications where avail- 
able space for the driving mechanism is limited. Due to 
the simplicity of G. & F. planetary design, this type of unit 
secures great reduction and requires only a small space. 

The housing of the reduction gears is dust-proof and oll- 
tight. It is integral with base which extends to center line 
of motor and also provides rigid support to gearing and out- 
put shaft which carries the load. No additional loads are 
imposed on motor shaft which is supported by two ball 
bearings. 


rie . . . . . i P : S 

his motorized speed reducer is built in 34 standard ratios 
ranging from 4:1 to 240:1, inclusive, and in sizes ranging 
from one-quarter horsepower to 30 horsepower. 
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New Purox Regulators 


HE Linde Air Products Company, — 


valve seat. Access to the interior of the 





30 East 42nd Street, New York, 
N. Y., has recently introduced an entire 
series of new and improved Purox oxy- 
an and acetylene regulators superseding 
its former line of Purox Metal Master 
type of regulators. All Purox welding 
or cutting outfits now include these new 
regulators where formerly Metal Master 
regulators were supplied as part of the 
regular equipment. . . 
The new Purox series comprises six 
regulators, designated as Nos. 33 and 34 
for acetylene; Nos. 13, 14, 23 and 24 for 
oxygen. All regulators in this series 
have the same general external appear- 
ance. They are of all-metal construction, 
simple, compact, rugged and workman- . 
like in appearance and thoroughly reliable in performance. 
The required volumes of oxygen and acetylene essential for 
maintaining a neutral flame at the blowpipe tip are delivered 
to the welding or cutting blowpipe at uniform pressure. 


One of the outstanding design features of the new Purox 
regulators is an accurate self-aligning valve of the nozzle 
and yoke type, insuring sensitive action and freedom from 
leakage. Simplicity of construction also eliminates any need 
of disturbing the diaphragm, bonnet, pressure adjusting 
screw, or pressure adjusting spring when replacing a worn 





Purox No. 34 acetylene regulator. 


regulator is gained by merely removing 
a plug in the rear of the body. The seats 
are made of a material not easily marred, 
scratched or damaged by foreign par- 
ticles that might find their way into the 
inside of the regulator. 

The diaphragms are made of a special 
corrosion-resisting alloy, assuring long 
life. A rupturing disc safety release on 
the oxygen regulator provides protection 
to the diaphragm should an abnormal 


pressure occur. Although seldom if ever 
necessary, the operation of replacing the 
diaphragm is quite simple. The cap 


bolts are merely removed and the dia- 
phragm and yoke lifted out, no special 
tools being required. 

Gauges for the new Purox regulators are heavy and well 
made in order to withstand the incidental rough usage of 
field work. The cases are polished brass with beveled plate 
glass crystals. The working pressure gauges are 2-inch and 
the cylinder pressure gauges 214 inches in diameter. 

In accordance with the standard color specification for 
oxy-acetylene equipment, oxygen regulators are painted 
green, and acetylene regulators red. 

Purox regulators are listed as standard by the Under- 
writers’ Laboratories and the Factory Mutuals Laboratories. 


Induced Draft Cooling Tower 


HE Schubert-Christy Corporation, located at Affton, 

Mo., recently placed on the market the new Induced 
Draft Cooling Tower, especially adaptable to oil field serv- 
ice, as it produces low water temperatures so desirable in 
refinery and gasoline plant operations. 

The fans are located at the top of this tower and handle 
the warm exhaust air only, which prevents formation of 
ice on the fan blades. By placing the fans above the filling 
a uniform flow of air throughout the tower is acquired. 
Fan houses have been eliminated, simplifying foundations 
and reducing space requirements. The entire structure is 


bolted together, giving it extreme strength and making it 
portable. 

Multi-speed remote control of fans permits the operator 
to regulate the fan speed to properly handle any weather 
or load conditions. The large natural draft openings make 
it possible to shut down the fans entirely during a large 
portion of the year. 

The tower is constructed of fine cypress or redwood, 
treated with a special wood preservative of high penetrat- 
ing power. All metal parts are thoroughly rust-proofed or 
made of non-ferrous composition. 


Apex Inverted Bucket Type Steam Trap 





HE Apex Regulator Co., division 

of the Fisher Governor Co., an- 
nounces bulletin No. 1005X covering 
the Apex Class ST inverted bucket 
type of steam trap or condensate 
drainer. The trap is built in 34-inch, 
Ye-inch, 34-inch and 1-inch pipe sizes, 
suitable for all steam pressures up to 
a maximum of 125 pounds and a total 
steam temperature of 450° F. 

This trap is of the inverted bucket 
type, permitting intermittent discharge, 
unusually large capacity, and facilities 
lor the elimination of air so that. it 
Positively will not air-bind. 





il 


It will operate in a positive manner 








without dribbling. Both pipe connec- 
tions are made in a horizontal plane 
and directly into the body so that the 
cover and working parts can be re- 
moved without disturbing the piping 
connections. No complicated cover gas- 
kets are necessary on account of this 
construction. After removing the cover, 
ic is necessary to loosen only one screw 
in order to remove the valve, lever, 
bucket, and all other working parts. 


For further information on the Apex 
Class ST, write the Apex Regulator 
Co.. Division of Fisher Governor Co., 
Marshalltown, Iowa. 
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MacClatchie Rotating Blow Out 


Preventer 


MANUFACTURING 





COMPANY, 


ACCLATCHIE 
Compton, Calif., has recently introduced a Rotating 


Blow Out Preventer, which they claim will withstand any 


pressure encountered 11 


It is designed so there is no wear on the packing unless 
under pressure, at which time it is practically friction-proot 
The packing packs off automatically, 
thereby eliminating the necessity of tightening packing 


from the packing. 


glands. 


The preventer is latched or unlatched by a rope running 
up to the derrick floor, thereby making it fast and easy to 
operate and eliminating the necessity of the crew going into 


the cellar to latch or { 


The interior of the swivel is equipped with large rollers 
to take the side thrust and rotates on two large rows of ball 
bearings, thereby enabling it to carry the weight and to 
All parts are heat treated, hardened 
or ground and the complete assemblies are tested to 4000 
pounds cold water pressure before being shipped from the 
The preventers are made for all sizes of casings 


operate under pressure. 


factor. 


and kellys. 


1 present-day drilling. 


yack it off. 





FWD Truck Tests 


N exhaustive test 


Ind. 


of the various units, such as axles and transmission were 
It was found that 11.8 per cent of the 
power developed by the motor was required to operate the 
truck, 88.2 per cent went into use for work, that is to say, 
it was used in moving or hauling heavy loads, or in nego- 


thoroughly tested. 


tiating bad roads. 


of an 


FWD tour-wheel-drive truck 
has been conducted at Purdue University of Lafayette, 
The overall efficiency of the FWD, and the efficiency 





Running 
the brakes 


complete stop within the truck’s own length. 
mileage per gallon of gasoline was 5.5 gallons per mile. 


The truck climbed grades of 78 per cent. 


After these field tests, the laboratory efficiency test was 
conducted, in which it was found that the FWD truck was 


88.2 per cent efficient. 
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at a speed of approximately 28 miles per hour, 
were applied and the truck was brought to a 
The average 









Clark Balanced Opposed Compressor 


LARK BROS. 

CO., Olean, 
New York, announce 
a new balanced op- 
posed compressor. 
This compressor has 
a two-throw 180 de- 
gree crankshaft 
that the inertia forces cancel themselves at the crank pin, 
making a vibrationless compressor. 


od 





SO 


A number of these machines are in operation in the Lake 
Maraciabo district, mounted on piling in 30 feet of lake 
water, where there must be no vibration. 

These machines are especially adapted for vapor recoyer, 
service where a masonry firewall between the compresso; 
safeguard. 


and the motor is desired as a fire Two of the 
500-horsepower size are now being installed in a large eas. 


ern refinery. 





Universal Dual-Lok Joint Cast Iron Pipe 


HE Central Foundry Company, Graybar Building, New 

York City, engineers, have developed the Universal 
Pipe Joint to a degree to meet the present day demand for 
a joint that is gas-tight under high pressures. 

The new Universal Dual-Lok Joint Pipe retains all the 
characteristics of the Universal Pipe and is reinforced by 
a tight, flexible, non-deteriorating gasket that provides a 
double safety factor against leakage. 

The pipe and joint are one structure, made of the highest 
gerade, high tensile cast iron. The double safety against 
leakage is assured by accurate, tight, machined, iron-to-iron 
joint on the outside and a tight leak-proof gasket to iron 
joint on the inside. 





Housing for Nordstrom Valves 


NM a measure of 
economy to 
eliminate the 
sity of building ex- 
pensive vaults for 
sub-surface valve 
installations, a 
type of housing has 
been developed for 
Nordstrom valves, to 
properly protect the 


neces- 


new 


gears. <A cast iron 
gear housing and 
road box can now 


be furnished for all 
Nordstrom spur - 
gear operated valves, 
according to the 
manufacturer, the 
Merco Nordstrom 
Valve Co., San Francisco, Calif. 

This housing permits burial of the valves within an ¢l- 
closure that fits snugly around the operating parts. Lubn- 
cation can be supplied to the valve from the surface by 
attachment of a low head extension projecting to the suf 
face from the valve. Details are included in a new catalog 
recently produced by the company, copies of which can be 
obtained by addressing the company at any of its branch 





offices or at its headquarters. 
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Large oil-storage tanks ean be 
successiully welded 





ti 
All-welded tank farm constructed by the Wyatt Metal and Boiler Works 


Look at this record—made with the 
new G-E arc welders and electrodes. 


a 80,000-barrel storage tanks 
without a single rivet—that’s what the Wyatt Metal 
and Boiler Works in Dallas, Texas, is doing with Gen- 
eral Electric arc welders and welding electrodes. 





él ; The high-speed, high-quality welds of the new Type R, 

One of seven new Type W’D-24-400-ampere flexible-coated welding electrode, and nine Type WD 
welders used in this installation . . 

arc welders, made possible the construction of 16 storage 

tanks —totaling 200,000 barrels capacity—in the rec- 


ord time of 45 days. 


Arc welding is going places in every division of the oil 
industry. Are you making full use of this modern tool? 
Before you buy any welding equipment investigate the 
new G-E arc welding sets and the new G-E flexible- 
coated electrode, Type R. Just call the G-E office near 





Interior of welded tank in course of 


construction you. 
JOIN THE “G-E CIRCLE”—SUNDAYS AT 6:30 P.M. E.S.T. ON N.B.C. NETWORK OF STATIONS-—WEEK-DAYS (EXCEPT SATURDAY) AT NOON 
st 530-121 
SALEs : : : N PRINCIPAL cLtie2s 
osc, Ee a = AN D ENGINEERI1N G 7 2.87 4 I 
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Allen-Bradley Starting Switch 


THREE - POLE magnet- 

ically operated oil switch 
has been developed by the 
Allen-Bradley Company, 1311 
S. First St., Milwaukee, Wis , 
for the starting of standard 
squirrel cage and high-react- 


ance squirrel cage motors of 
ratings up to 750 horsepower, 
2.500 volts. These switches, 


Bulletin 
used as 


known as 726, may 


also’ be primary 


switches in connection with 


slip-ring motors having a 
2,500-volt primary and _ rated 
up to 750 horsepower. 

The switch is operated by 
closing the contacts of a push 
button, float switch, or other pilot control device. The clos- 
ing of the pilot circuit causes a two-pole relay to close, 
which energizes the coil of the switch :rzagnet and closes 
the switch, thereby connecting the motor directly across 
the line. The control circuits are of low voltage, allowing 
standard push buttons and other standard control accessories 
to be used. 

Close and reliable overload protection is afforded by two 
combination magnetic-inducto-therm relays, adjustable for 
current tripping values. This is a new development in over- 
load relays, combining the desirable features of both the 
magnetic relay and the resistance relay of the induction- 
type. This combination relay allows the full capacity of the 
motor to be utilized and at the same time gives close locked- 
rotor protection. 


Interlocked Welded Joint 


N interlocked welded joint for line pipe has been de- 
veloped by Benjamin Brownstein, mechanical engineer, 
of Ellwood City, Pa., according to the inventor. The joint 
is featured by its simplicity of construction, ease and econ- 
omy of producing. 





It gives a stronger joint than the body 
of the pipe and a bore free from obstructions, whose resist- 
ance to the fluid flow is no greater than at any other part 
of the pipe. 

The male and female beveled ends of the pipe are inter- 
locked and self-supported, insuring alignment of the bores 
of the pipe sections before welding the joint. No special 
machines or equipment are required to produce this joint, 





—w— 





























——Wew 
ote 1 
a. z Fd 30° \ Proportions or WeLo 
— — T= Wace Twiexnese 
t 
tii 1_._......1_t wan. Y 
va Ty DS ! t B= 625T 

| <o* we4.57T 

| | Lert T=} 

! | THAN A a. 

i ' a= § 
1 wed 
I 
I 
I 
i} 
I 

2 en ee Sa eee 
lw TA Beas BaownsTEw ME. 
© Pir E.reweoo City. Pa. 
Bry ee Fon Ocverorso 7-3!-3!, 








i. va sii OR. No. 1662 - 


the only necessary machines are regular cutting-off ma- 
chines, since they work in pairs one machine produces the 


10-24-31 





male end and the other machine the female end of the 
joint. The angle of the beveled ends can be varied from 


30 degrees to 45 degrees, inclusive, although 30 degrees 
gives the best proportions for interlocking and length of 
welding surface, and is the best suited for light weight pipe. 
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New Parkersburg Counterbalance 


NEW type of counterbalance has been put into pro- 
duction by The Parkersburg Rig & Reel] Company 
Parkersburg, W. Va. According to the manufacturer, field 
records have already demonstrated that the many distinc. 
tive features of this new pumping appliance contribute to 
economical and efficient pumping operations. 
This counterbalanced crank, designated as type “C,” cop. 
sists of a crank member bored for six wrist pin openings 
to fit A. P. [. standard wrist pin, and is pressed on the crank. 
shaft under heavy hydraulic pressure. Strokes up to 72 
inches are provided for. The outer end of the crank is 
carried out into a fantail shape and is provided with cast 


projections which fit similarly shaped recesses in the main 
weight of the counterbalance. 





a a 
oe ae x * 


On the back side of the crank is a cast tongue which fits 
a groove near the top of the main weight. The bosses on 
the end of the crank absorb all torque strains and the tongue 
and groove arrangement absorbs the weight of the main 
and auxiliary weights. These exclusive features minimize 
the strain on the bolts that attach the main weight to the 
crank and thereby prevent the development of looseness or 
play. 


The simplicity of the design and the compactness of the 
entire assembly is such as to make the engagement or dis- 
engagement of weights (both main and auxiliary) a matter 
When disengaged, the weights 
are suspended from hanger rods attached to the jack post 
bearing, or if the installation consists of a unit with con- 


of but a few minutes’ time. 


crete foundation, they are supported on two pins set in the 
foundation. The proper lead or lag can be obtained by a 
simp'e adjustment of the main weight. 

Auxiliary weights can be removed or added to produce 
the proper counterbalancing effect. The effective counter 
balance weight at the sixth hole ranges from 3,800 pounds 
to 5,600 pounds. Additional details will be supplied by the 
manufacturer upon request. 
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PRODUCTSC”) (7 pumping ivells 


The KEY BLOWER LIFTINGECOSTS 


DESIGNED e-* ONOMICALLY f PRODUCED! 
REASONABLY ~~ PRICED 


B-M-W 
NEILSON 
LATCH SOCKET 


This unit is designed to pass completely over 
and catch under the boxes of all sucker rods 
up to the capacity of opening in bowl. It 
is designed to give a straight end pull so 
the bowl will not bulge as will be found com- 
mon with other sockets. 


CORRECTLY 


Shielded 


against Meddling 


7 HE Fulton Spring-Type 
- High-Pressure Regulator is 
recommended where individual 
users are to be supplied from a 
line carrying a pressure too high 
for a single regulator to hold 
with safety. It will take any in- 
let pressure up to 300 pounds 
and reduce it to any desired 
pressure between 10 and 50 
pounds. 















s Compact and economical for 

=a transportation, simply designed 

for quick connection or adjust- 

I ' outLet ment, heavily and strongly built | 

INLET \ for durability in use—it is per- 

haps most of all commended by 

its safety from accidental or in- 

tentional meddling when in an 

exposed location. A descriptive 

leaflet is available. Advice as to 

application of any C-F appliance 
gladly given on request. 


CF The Chaplin-Fulton Manufacturing Co. 


28-40 PENN AVE. PITTSBURGH, PA. 


FULTON 


Spring - Type. High - Pressure 
REGULATORS. 


Parts made to pattern and fit perfectly and 
are heat-treated to insure long wear. Parts 
are interchangeable with respective size 
sockets. 





CONSULT YOUR NEAREST SUPPLY STORE. 


Braprorp Moir Works INc. 


~)) n’. 2 4g SUPPLIES 
BRADFORD, PA. | TULSA, OKLA, 
EXPORT OFFICE— 30 CHURCH ST.-~NEW YORK CITY 
































THERE’S 


| Have YOU any REAL VALUE 


| al 
| interesting Oil 


:| Industry pictures? 


in the 


HERCULES 


Tubing Hanger 





T ACTS as a support on which to hang a string of 


the 


ter 


ost 


For use in the Pictorial Petroleum Section, The 
Petroleum Engineer desires unusual and_ interesting 
photographs. These may be of field scenes, new instal- 
lations, new hook-ups, individuals, or any subjects likely 
to appeal to men in the petroleum industry. Especially 
do we want pictures of “old-timers” who are still active 
in the business and views with a foreign setting. 


If you have such photographs, we shall appreciate 


tubing at the casing head, and sits down in the casing 

head out of the way of pumping equipment. Each 
hanger is equipped with three slips and is designed so 
slips cannot drop through into the well. It can be re- 
packed at any time without lifting the tubing or inter- 
fering with the pumping operation, saving time and labor 
of stringing up tubing line. 
Although small in size and light in weight, the Hercules 
Tubing Hanger has ample strength to support the long- 
est string of tubing. 








on- — ‘ . ° 
the a permitting us to reproduce them in our pictorial Write for catalog of Hercules proven tools 
nes section. Extreme care will be exercised in handling them Sold by leading supply houses 
and they will be returned in the same condition as re- : 
ceived. Kindly address photographs to » C 
“i ERCULES. tOOL COMPAN 
ter- i OIL WELL SPECIALTIES 
ail THE PETROLEUM ENGINEER Fulsa Oklahoma 
the Exchange Bank Bldg. Tulsa, Okla. Export Agents: AMERICAN STEEL EXPORT COMPANY 
_ 295 Madison Avenue, New York, N. Y., U. S. A. 
Cable Address: “AMSTA” 
TEER Fepruary, 1932 





























Abuse of the 


Gasoline Tax 


HE owners of the 26,000,000 motor vehi- 

cles in the United States paid over 
$1,022,000,000.00 in taxes in 1931. This 
was nearly 10% of all taxes paid in the United 
States. The major source of this revenue was 
the gasoline tax levied by the States and rang- 
ing from two to eight cents per gallon. 


The gasoline tax has reached confiscatory 
proportions and is consequently depressing 
to the vanishing point the ability of many 
motorists to own and operate their cars. 


The Nation is looking to the automotive 
and oil industries to lead the way out of the 
depression. But the hope will be in vain if 
present and prospective car owners are to be 
confronted with a tax beyond their ability to 
pay. 

Gasoline is now the highest taxed of all the 
useful commodities and any increase in the 
tax would aggravate an already intolerable con- 
dition. Note the following from the Ameri- 
can Automobile Association: 


“As a result of the pyramiding of the tax, 
the racketeer has entered the field and is doing 
a big-time business. The racket is well organ- 
ized. In all probability, the amount of gaso- 
line money lost through evasion of the tax 
now considerably exceeds the revenue loss to 
road-building through diversion. It is safe to 
say that in 1931, gasoline bootleggers stole 
$40,000,000 of money paid by highway users, 
while our lawmakers have dipped their hands 
into the funds to the extent of close to 
$20,000,000 for purposes of general state ad- 
ministration. Thus, evasion and diversion of 
gasoline taxes have, in the twelve-month period, 
accounted for a loss of some $60,000,000 of 
road-building money, sufficient to build a stand- 
ard, concrete two-line highway from New York 
to Salt Lake City, a distance of 2400 miles.” 


In the face of these facts there is agitation in 
Congress for a Federal levy of one cent per gallon 
to take $165,000,000 additional from the motor- 
ist; thus increasing the diversion, adding addi- 
tional incentive to evasion and augmenting the 
already palpable injustice. 


This Association urges you to discuss this 
matter with your representatives in Congress. 


MID-CONTINENT 
Oil & Gas Association 


(This Space Contributed by a Member) 








Treating Penny; 
Kerosene Wit, 


By GEO, y 


Ass’t Supt., Penny), 


REVIOUS to the installation of the continuoys top. 
ping and vacuum unit, it was the custom at this plant 
to treat the gasoline and kerosene with sulphuric = 

neutralizing with caustic soda. This treatment was con- 
tinued for some time after the installation of the tube gij 
unit, although the distillates had changed considerably, The 
gasoline and kerosene are now both water white to stay 
with and the distribution and character of the sulphur com. 
pounds have been changed. 

The straight acid soda treatment did not produce a prod. 
uct which passed the doctor test, but it polymerized the mer. 
captans in the gasoline to the extent that, when rerun to 
make special naphthas, the distillates were sweet and the 
mercaptans were retained in the still bottoms. The kero. 
sene after treating was all filtered through fuller’s earth 
which sweetened this product. 

There were a number of disadvantages in the method of 
treating. In the first place, the cost was high, even though 
but a light acid treat was necessary. It involved the danger 
in handling sulphuric acid, and the problem of sludge dis. 
posal was annoying. 

These considerations led to a program of experimental 
work which resulted in the adoption of the hypochloride 
process. 

The hypochlorite solution is made fresh every day. Eighty 
gallons of 14-degree Be. caustic soda are transferred to 
make-up tank and diluted to 200 gallons. The chlorine cyl- 
inder is placed in a holder on the platform scale with the 
valve down and a connection made with copper tubing ru- 
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vania Gasoline and 
Hypochlorite 


nia Refining Company 


ning to the bottom of the make-up tank. Fifty pounds of 
chlorine are then added to the caustic soda at such a rate 
that no chlorine passes through into the air. This takes 
about an hour. 

The first step in treating is a thirty-minute wash with 
forty gallons of 14-degree Be. caustic soda. After settling 
this is drawn off and 800 gallons of water added to the agi- 
tator, the purpose of this being to dilute the hypochlorite 
which works best in dilute solutions. The hypochlorite is 
then added and agitation continued for two hours. This is 
longer than necessary to secure a sweet product, but greater 
sulphur removal is effected. After settling the hypochlorite 
solution is drawn off and the treat is washed with water 
for about fifteen minutes. The same procedure up to this 
point is used for both gasoline and kerosene. The product 
in both cases is sweet, non-corrosive, and pleasant smelling, 
but is slightly off color, due to the oxidizing effect of the 
hypochlorite. 

The gasoline is rerun in a batch still with a fractionating 
tower to make special naphthas, which require only a slight 
caustic wash and are water white, sweet and non-corrosive. 
The kerosene is filtered to water white color through fuller’s 
earth. 

The above outlined treating method has been used for 
about nine months and is very satisfactory. The treating 
time was greatly reduced, there are no sludges to contend 
with, no great care is needed in treating, and the finished 
product meets all requirements, the sulphur content being 
exceptionally low. 
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da melt tank; 2, caustic soda dilution tank; 3, 
chlorine cylinder fittings and diffuser; 
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WATER CANS: 
& COOLERS | 


om memetgemnts 


— SS. Me clear drinking water 


Gott 





When you have a GOTT 
Water Cooler handy, you 
will always be assured of a 
fresh supply of pure drinking 
water kept delightfully cool. 
Order one from your supply 
store ...now! 


- 





Keep a fresh supply of 
‘pure drinking water handy 


H. P. Gott Mfg. Company 


wienrFieeErEetnbD, KaANsa,A s&s 











Best for gauging, strapping, engineering and general 
measuring requirements of the oil industry. 


Distributed by Supply Houses 
Send for Catalog 


THE [UFKIN fpULE (0. 


SAGINAW, MICHIGAN 
106 Lafayette St., New York City 


























The Petroleum Engineer Publishing Company, 
P. O. Box 1970, Tulsa, Oklahoma. 





Date | 
Enter my subscription to The Petroleum Engineer from above 

date for one year, to be sent to me at address below, for which 

I hereby hand you (check) (cash) in the amount of $1.00 

($1.65 in Canada). 

Name 

Company 


Title 
(To avoid delay, please do not fail to state your title.) 


i il Street or Box No. 
City State 


Country | 
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1,832,995. OIL PUMP. 
Okla. Filed Sept. 4, 1926. 
(Cl. 103—179.) 


Wintiiam D, 
Serial No. 


OGLETREE, Tulsa, 
133,583. 6 Claims. 


i 


having a 


pump of the character described including a barrel 
formed therein to provide an interior by- 
secured within the barrel and below the 
having passages therein, valves for controlling 
the passages through the heads, a plunger operable in the 
Barrel between the heads, said plunger being adapted to be 
pressure there- 
controlling the 
movement of the plunger. 


recess 


pass, heads above 


by -pass and 


positioned adjacent the by-pass for relieving 
above, and 


passages through the heads upon 


means for opening the valves 


1,839,588. PLUNGER ACTUATED 
REAMER, Epwarp F. Raymonp, 
Calif., assignor to John Grant, 
Calif. Filed Sept. 20, 1929. Serial 
9 Claims. (Cl. 255—74.) 


UNDER 
Long Beach, 
Los Angeles, 
No. 393,953. 


5. An underreamer comprising a tubular body 
connected with the lower end of a drill pipe, a 
cutter mounted on said body, a radially movable 
cutter supporting assembly comprising means for 
mounting said cutter for lateral swinging move 
ment relative to the body, and vertically mov- 
able plunger within the body adapted to be actuated 
by an object dropped within the drill pipe to move 





said cutter assembly radially. 


» 


1,826,782. ART OF CRACKING HYDROCARBONS. Evcene C. 
HERTHEL, Chicago, Ill., and Harry [L. Pewuzer, Highland, Ind., as 
signors to Sinclair Refining Company, New York, N. Y., a Corpora- 
tion of Maine. Filed June 11, 1927. Serial No. 198-247. 13 Claims. 
(Cl. 196—59.) 


1,839,493. FISHING TOOL. Orpa D. Nutter, Park 
ersburg, W. Va., assignor to Acme Fishing Tool Con 
pany, Parkersburg, W. Va., a Corporation of West 
Virginia. Filed May 29, 1929, Serial Ni 
Renewed June 10, 1931. 14 Claims 


366,804 
’ (Cl. 294—96.) 

1. A spear comprising a body, a series of seats long 
tudinally arranged thereon, each seat being at an angl 
to the body axis, and a series of slips engaging 
series of seats and capable of movement thereon, the 
series of slips having an uninterrupted outer serrated 
face, the individual slips of the series being detachably 
connected together. 


¢ 
the 


























hydrocarbon oils, which comprises 
circulating a charge of oil in a pressure still from a bulk supply drum 
through heating tubes and back to the bulk supply drum and heating it 
to a cracking temperature in the heating tubes, maintaining a bed of finely 
divided solid material extending entirely across the path of the circulating 
in the bulk supply drum, taking off from the bulk 
supply drum under pressure and subjecting them to a refluxing opera 
tion, introducing raw oil into the vapors in the refluxing and 
returning reflux therefrom raw oil 
to the circulating from the 
circulating charge there 


1. An improved method of cracking 











charge of oil vapors 
yperation 


together with admixed unvaporized 


pitch-laden oil 
heat 


charge of oil, discharging 
of oil 

with, and supplying raw oil so p 

of oil. 


and preheating oil by exchange 


reheated directly 


raw 
to the circulating charge R 
each, 


337,340. 3 


1.840.432. 
Calif. 
Claims. (Cl. 


PU MP. Patrick If, 
Filed Feb. 4, 1929, Serial 
1. 103—204.) 


Dray, Long 


No. 


1.840.390. 
Grorce E. 
assignor to 


ROCK 


Famine, Enid, 


BIT CONE. 
Okla., 


Com 


1 
class 


combination, with a pump of the having 


] The 

Garber Tool a ,standing guide column 
pany, Okla... a Corps ra valved traveling barrel, 
tion of Oklahoma; E. A. Reed bottom guide, on 
trustee of said bank having a bottom 
rupt. Filed July 28, Se rial anchot ol the a 
No. 471,220. 5 Claims. (CI. a top tace torming a 
255-71.) -rotatively 


1 A 


scr ibe d 


with a working valve and a 


said column; of a 


running on 


running on 
barrel, 


Garber, 
said column 
coupler, and an 


said coupler 


said 
forming a 
directly to 
coupling to be 


corporation, Tace 
1930. 


jumn presenting 


complementary 


interlocked with the lower guide cot 


cone of the character de- 
teeth arranged in 


Tow 


having 
circular rows, each 
teeth regularly 


equal height. 


comprising 
spaced but of un 
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